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e Besides odd voltages and frequencies, for example, there are 
é | many other technical and psychological aspects to recognize. 


4] Ty ad Is Your Problem Precise Speed Control ? 


The answer may be among the half-dozen variations of the 
Rototrol version of the variable-voltage speed control method. 





Flash! Here’s the Dope on Electronic Photoflash Units 


Whether you will want to make the sets or supply the com- 
ponents, here are the data on the electrical parts and circuits. 


Resistance Welding—From the Designer's Point of View 


Low cost and consistent weld strength are keyed directly to 
decisions made at the drafting board. Some do’s and don'ts. 
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Blind Rivets One-way Fastenings 


Developed during wartime for use in aircraft, pull-type and 
explosive rivets are now solving tough fastening problems in 
the design of many of our electrically actuated products. 


Today's Product Designs Industrial Highlights 
New Materials and Parts Technical Shorts 
Trade Literature Guide to Buying 


For Complete Contents, See Page 5 





Where there is Horsepower... 


am, There is 
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What has happened to transportation? A little over 
a hundred years ago Napoleon “sped” from Moscow 
to Paris at approximately 3 miles per hour. Today we 
talk of speeds of a thousand miles per hour. 


Belden Manufacturing Company in its life of 40 
years has witnessed and served a “transportation revo- 
lution.” In that brief time, the automobile, the airplane, 
the diesel-electrics, and now the rockets, have taken 
their place in our living. All of these were made pos- 
sible when wild horsepower ran into a trap of wire— 
and when other specialized products of the wiremakers 
served the inventors of our modern power. 


Belden : 3 WIREMAKER FOR INDUSTRY 





NEW DEPARTURE + DIVISION OF GENERAL MOTORS—BRISTOL, CONN. + Branches in DETROIT + CHICAGO + Other principal cities 
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ope of Industry..... 


Looking into the future, industry sees 
the imperative need for cutting costs 
ae 

UNA Lame aero ates 
increased efficiency can costs and 
prices be brought low enough to 
eld OA colt eee] ee Fate MR) 
ployment. 

Vem aT 
higher speeds, more can be produced 
with the same amount of equipment 
Set Mh da ede 


nothing rolls like a ball 


WY Mat Td Ste 
highest speeds — for longer periods — 
with less trouble—if they are equipped 
with ball bearings. 

New Departure ball bearings oper- 
ate with less friction — and less heat - 
than any other type of bearing. They 
permit higher speeds. They are pre- 
Patt aealsts (MLM LT: lec eM) 
give longer life. 

Write for your copy of the book- 
let, “Why Anti-Friction Bearings.” 


ea ad: 


forged steel 
BALL BEARINGS 


6 VITAL ADVANTAGES " 


e Higher speeds 


e Simplified design 


e Lower maintenance costs 


e Greater accuracy e Everykindofload « Less friction — less wear 





IE IMC ENGINEER 
TS ON YOUR STAFF. 


eee HE OFFERS A FULL LINE OF NATIONALLY 
KNOWN INSULATING MATERIALS 


The IMC Engineer offers two services to Whatever your insulation problem, call in 

help you solve Mectsical assembly problems: your nearby IMC Engineer. He is trained in 

; : the application of electrical insulation, and can 

1. A complete line of nationally ad- usually suggest an answer from his experience 
vertised insulating materials. and the complete line of products he repre- 

2. Expert advice and engineering sents. Every one of these products is superior 
service on the best application of in quality and designed for full satisfaction in 
these materials. application and service. 


IMC PRODUCTS: Macallen Mica Products—Var- 


tex Varnished Cloth and Tapes—Varslot Combi- 
nation Slot Insulation—Varnished Silk and Paper 

—Fiberglas Electrical Insulation—Manning In- / 

sulating Papers and Pressboards—Dow Corning 2 ; 


Silicones—Diefilex Varnished Tubings and Satu- ; 
rated Sleevings of Cotton and Fiberglas—National 
cal ine and Cadpanar-<Phenaths Gobathe— MANUFACTURERS CORPORATION 


Permacel Adhesive Tapes—Asbestos Woven 


: *CHICAGO 6 
Tapes and Sleevings—Cotton Tapes, Webbings 
and Sleevings — Pedigree Insulating Varnishes — 565 West Wash- won 


*CLEVELAND 14 
1231. Superior 


Wedgie Brand Wood Wedges. ington Bivd. Ave., N. E. 


MILWAUKEE 2 <a) a DAYTON 2 
Representatives in: 312 East Wisconsin , . 1315 Mutual Home 
DETROIT 2: 11341 Woodward Avenue Avenue Bidg. 
MINNEAPOLIS 3: 1208 Harmon Place 
PEORIA 5: 101 Heinz Court 
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Principles and Design Factors of Electronic Photoflash Units 


John S. Carroll discusses the basic theory, the practical circuits and the 
modified types of components used in this type of photographic lighting. 


Electrical Equipment for Aircraft to be Standardized by SAE... 


About the new program of the broad-gage committee which the Society 
of Automotive Engineers has at work in this field. 


Special Design Requirements are Basic in Electrical Exports .... 


Alex. E. Javitz discusses the need for recognizing the esthetic tastes of the 
overseas customer as well as knowing his peculiar voltages and frequencies. 


Precision in Temperature Control Comes to the Injection Molder 


A description of the electrical means which accomplishes this with a 
precision of plus or minus 2 deg. 


. 


Use Blind Rivets for Locations of Difficult Accessibility 


All the available pull-type and explosive rivets are described and their appli- 
cation to electrical products discussed. 


Design for Resistance Welding 


Harold S. Card underscores the broad considerations that from the start of 
the design influence weld quality and costs. 


Multiple-Field Exciters Give You Precision Control for Motors.. 103 


Erling Frisch presents the Rototrol and shows how its application is modified 
for several types of industrial drives. 


Electronic Feed Control on Boring Mill 


How six motors, four a-c and two d-c, are interlocked and controlled to 
facilitate machine operations. 


Components at the IRE Engineering Show .. 


Annual exhibit sponsored by the Institute of Radio Engineers shows trend 
toward miniaturization. 


Waterproofing Electrical Connections 


W. A. Matthews shows how multi-contact plugs carrying many wires were 
filled for protection against moisture. 


Editorial Industrial Highlights 


Today’s Product Designs .. 89 Calendar of Meetings 
Literature for the Asking _. 242 


Guide to Buying ......... 280 


Advertising Index 
preceding back cover 


Statistical Barometer 
New Materials and Parts.. 124 
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BOOsT PRODuCT SALES 
Purchasers Prefer smooth 
tion. Lord Cou- 


quiet . 
transmission, + SHOP noise 


ODAY’S highly competitive markets re- 


quire more than simply a price . . . superior 
performance is essential and often is the de- 
ciding factor that lifts product sales into mass 
volume—and profits. 

If your product utilizes direct shaft drive for 
the transmission of power, then Lord Engi- 
neered Flexible Couplings offer an economical 
and definite means of enhancing product appeal. 


Select th 


"200-C 


Pn) ee 
Fe : 


Check the advantages above . . . Comparison 
Proves Lord’s Superior Design! 

The advanced soundly-engineered design of 
Lord Flexible Couplings is the outgrowth of a 
quarter-century experience in pioneering ap- 
plications of Bonded Rubber Products and 
Vibration Control. If you have a related 
problem, bring it to Lord .. . our engineering 
and research facilities are at your service. 


LORD MANUFACTURING COMPANY ERIE, 


ran omnes { 


Sizes 


PA. 


New York, N.Y. Providence, R. 1. Washington, D.C. Detroit, Mich. Chicago, Ill. Burbank, Cal. 


Cenedian Representative: Rallway & Power Engineering Corp., Ltd., Toronto, Canada. 
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Now available from Tobe... 


Electrolytic 


Suitable’ foriise-q+w Shartine tL Of a-c motors 
it ec sie Soto gc rating and at all tem- 
weutegavom —76F to +185F. 
These units are supplied without in- 
sulating tube or other hardware. Re- 
quests for hardware should be accom- 
panied by drawings of parts required. 


he 


yo VOLTS ~~ CG 
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MICRO Precision 


PLUNGER—SYNTHETIC 
RUBBER SEALED 


DIE CAST HOUSING 


TYPE “Q” PLUNGER 


For Side Mounting. Two 6-32 x 1%" round 
head machine screws with lock washers and 
hex nuts are furnished. Screws extend 
through the sides of the housing and secure 
housing to either a thick or thin section. 


IE CAST HOUSING 


TYPE "S’ RUBBER POWER SUPPLY CORD 
2.OR 3 CONDUCTOR, No.4 GAUGE ~~ 


ROLLER ARM 
ACTUATOR 


ry TL e 
oo als 


¢0 
PAs 
sh anh ae 


UNDIAB. ING INSE 
ry Waal anee 
PET TA Lat hla 


3A 460V 


CATALOG NO- 


SYNTHETIC a Tee 


SEAL im RUBBER A oneal iui 
Basic =—- RINGS SEAL BOOT f “hoe HOUSING 


SWITCH 


FLAT 
MOUNTING 
SURFAC 


TERMINAL 


TERMINAL 
BARRIER 


ze ~ SEALING For Bottom Mounting. Provided with a ¥’ 

GASKET thick flanged bottom plate. In this flange 

are two 11/64” holes, one on either side of 

BOTTOM ~ the switch housing. These accept No. 8 


MOUNTING 6 -32 x 1/4 FLAT HEAD : ; 
PLATE SCREW HOLE MACHINE SCREW screws to secure switch to mounting surface, 


TYPE “S" RUBBER POWER SUPPLY CORD 
No. 4 , 


' 
CONNECTING AND SEALING DEVICE mm METAL RINGS 


This device (which is supplied extra) should be used 
in combination with the sealed housing. It com- 
pletely seals the switch connection against oil, water, 
dust and similar harmful agents. This combination, 
however, is not immersion proof. 


The packet, known as No. 9-11444 consists of three 
metal rings, 1 seal ring and 1 seal nut, as illustrated. 





MADE WITH THE KNOW-HOW" BEHIND MILLIONS OF PRECISION SWITCHES 





ie Cast Switch 


















@ The MICRO Precision Die Cast Switch with roller where equipment requires frequent washing or machinery 
arm and synthetic rubber sealed plunger is introduced as is exposed to oil, grease, soap, fat, fruit juices or other 
a latest addition to the MICRO Switch line. moist conditions. The enclosure is a complete protection 


In keeping with MICRO Switch leadership of providing against dust and abrasives. 


design engineers with the latest engineering achieve- In addition to this new type switch, there are 3365 com- 
ments, this new switch was built to meet industrial re- binations of electrical characteristics, actuators and hous- 
quirements. It supplements and makes the MICRO ings available to you in the MICRO Switch line. To 
Switch line still more complete. determine the correct switch, MICRO engineers can help 


you. They have the “Know-How” and the wide expe- 
rience in solving thousands of switching problems. Feel 
free to write in and ask for their aid. For convenience, 
many of your questions can be answered by writing the 
nearest MICRO Switch branch or sales representative as 
This construction permits their use with complete success listed below. 


This roller arm actuated MICRO Switch is enclosed in a 
sturdy die-cast housing, with the plunger completely 
sealed by a synthetic rubber boot. A bottom-plate gasket 
adds a further protective seal to the switch. 





The “KNOW-HOW behind the manufacture of millions of switches dictates 
that actuators perform best when built like this... 


For purposes of precision, top per- 
ere 
wo ee formance, and long life—experience 


over a period of years and the ‘““Know- 
How” gained in building millions of 
precision switches has proved that 
actuators, for top accuracy, should be 
an integral part of the switch. 


If you are depending upon top per- 
formance, insist upon the actuator be- 
ing part of the switch—don’t chance 
a substitute method. 

Here are a few examples— 
The ‘‘D” Plunger is a simple but rug- 
ged actuator well suited for use with 
slow moving cams, or as a mechani- 
cally actuated safety or limit switch. 
The “QI” Plunger with hardened tip 
moves in a threaded brass stem. 7 /32” 
overtravel is provided by a spring 
mounted within the assembly. 
The “S’’ Plunger providing 1/16” over- 
travel has a hardened tip set in a steel 
sleeve to insure long life and accuracy. 
The “‘W22"” Roller Actuator provides a 
short lever suitable for slide or cam 
operation. 


THE "S” PLUNGER 
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BRANCH OFFICES SALES REPRESENTATIVES 


_ CHICAGO 6...... 308 W. Washington St. M Ic 134 SWIT res H PORTLAND, ORE. ....917 S. W. Oak Street 


ee YORK 17......... 101 Park Avenue DALLAS 4.....0.06. 2502 McKinney Ave. 
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STURDY 


PERFECT BALANcE 


LIGHT. . 


NOW IN PRODUCTION — ee 
--- IMMEDIATE DELIVERY Sees tine Fat Prev 


sure Type. Available 
in 8” thru 24" sizes, 


NOW you can get the same quality—the same 
perfection of balance and full air volume in 
Burden Attic Fans as in the other well known 
Burden Blades. Made of finished aluminum with 
steel spiders, these Burden Attic Fan Blades are On] Aluminum Semi-Prev 
both sturdy and light. They are as “quiet as a | sure Type. Available 
whisper”, too. If you are manufacturing or using in 8" thru 30" sith 
attic fans, you'll want all the information about 
these new Burden Blades. Sizes 36, 42 and 48 
inches in production. Other sizes available soon. 


Free Air Blades (plated : 
steel). Available in' 5% 


i thru 10" sizes. 


Write Today for Prices and Literature ~ A 


a 
MPAN 


1000 N. ORANGE DRIVE + LOS ANGELES 46, CALIF. 
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@ When you are looking for better product performance... . a greater 
margin of safety in electrical equipment—discuss it with C-D engi- 
neers. It is their application experience, coupled with C-D produc- 

tion “know-how”, that has led to the development of the complete 
line of C-D Non-Metallics: molded macerated and laminated plas- 
tics, bonded mica and fibre products to meet the specific needs 

of industry. 

@ They can advise you which materials best meet high voltage 
requirements, which should be used for high frequencies, which 

for panels or instrument cases, as well as those best suited for 
thermal or moisture conditions. 

@ Take advantage of this specialized, practical experience and 

by-pass costly errors in your planning that may cause product 
failure. A call to our nearest office will find a ready, helpful 
response from C-D engineers. 


C-D NON-METALLIC PRODUCTS 
DILECTO—Thermosetting Laminated Plastics. 
CELORON—A Molded Phenolic Plastic. 
DILECTENE—A Pure Resin Plastic Especially Suited to U-H-F 


os SS 












Grade XXP nat- 


: Insulation. 
ce ee al HAVEG—Plastic Chemical Equipment, Pipe, Valves and Fittings. 
ecto was use DIAMOND Vulcanized FIBRE. 


for this electrical in- 


VULCOID—Resin Impregnated Vulcanized Fibre. 
MICABOND—Built-up Mica Electrical Insulation 


STANDARD & SPECIAL FORMS 


Available in Standard Sheets, Rods and 
Tubes; and Parts Fabricated, Formed or 
Molded to Specifications. 


DESCRIPTIVE LITERATURE 


Bulletin GF gives Comprehensive Data 
on all C-D Products. Catalogs are also 
available. 


sulating strip. 

In addition to clean, 

easy fabrication, C-D 
Dilecto provides excel- 
lent mechanical and 


dielectric strength. 
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BRANCH OFFICES: NEW YORK 17_ CLEVELAND 14 ¢ CHICAGO 11 ¢ SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 


. 
a Se oe lar, FIBRE COMPANY 


Established 1895 .. Manufacturers of Lominated Plastics since 1911—NEWARK 13 + DELAWANI 
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REVERE METALS 
Meet Strict 
Lock Requirements 


* * * 


Se a ae a can Tre 


Here is an example of the manner in which the 
wide variety of Revere Metals permits exact speci- 
fication.. In the manufacture of this lock five 
Revere Metals are employed. Here they are: 


1. 70-30 Cartridge Brass for the dial flange 


. Commercial Bronze, 90%, for case, case lid and 
bolt 


- Heavy Leaded Brass for tumbler parts and other 
items, including dial, requiring exceptionally 
accurate machining 


. Free Cutting Brass in Rod and Extruded Shape, 
for the machined and knurled head, and for the 
angle bar 


5. Forging Rod, for the tumbler driver 


Selection and employment of these metals en- 
abled the manufacturer to meet the many different 
requirements of fabrication methods, and at the 
same time assure strength, long life and reliable 
operation. Revere Metals perhaps can do as 
much for your own product. For cooperation in 
the choice and use of these metals, ask about the 
Revere Technical Advisory Service. Revere sup- 
plies mill products as follows: Copper and Copper 
Alloys: Sheet and Plate, Roll and Strip, Rod and 
Bar, Tube and Pipe, Extruded Shapes, Forgings 
— Aluminum Alloys: Tube, Extruded Shapes, Forg- 
ings— Magnesium Alloys: Sheet and Plate, Rod 
and Bar, Tube, Extruded Shapes, Forgings. 


FOE VERE Mosler combination lock, most of its parts fabricated 


of Revere Metals. Made by The Mosler Lock Company, 


N RPORATED Covington, Ky., the lock manufacturing division of 
COPPER A ~ d . one f co 0 The Mosler Safe Company, largest builders of safes 
Founded by Paul Revere in 1801 and vaults in the world. 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I1l.; Detroit, Mich.; New Bedford, 
Mass.; Rome, N. Y.—Sales Offices in Principal Cities, Distributors 
Everywhere. 
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Burke Series “‘D” NEMA 


Burke’s new line of Drip-Proof Induction 
Motors follows our traditional policy of de- 
signing to generous proportions. We have 
achieved the utmost from NEMA frame 
standards utilizing over 30 years exper- 
ience with welded steel plate frame 
construction. We have not tried 
to confine component partsinto / 
minimum space. As in all Burke 
motors we have designed for 
a generous factor of safety. \ 

These Series ‘‘D’’ Motors on 
exhaustive tests in our plant 


~ , 
‘ 
a 





Frame Sizes 203 to 505. 


fully justified our generous-proportion-theory 
—they run exceptionally cool over extended 
periods of service. Note above that cooling 
air enters at each end below the center- 
line induced by rotor fan action, and 
is deflected up and down and 
around motor windings leaving 
thru large side openings be- 
tween feet and below the center- 
line—no chance for recircula- 
tion. Here ample interior space 
,/ for air-flow contributes to cool 
running. Write for bulletin D-1l 
for complete data. 


Uniform in design from 
NEMA frame sizes to 





HERE IS A MECHANICALLY 
A TEMA. 


OFFERS THE SAME DESIGN 
AND CONSTRUCTION FEATURES 
AS THE CLASS 8502 TYPE Q 
MAGNETIC CONTACTORS 
































CONVERTIBLE CONTACTS require no addi- 
tional parts for change from normally open to 
normally closed. Maximum flexibility. 


ACCESSIBLE TERMINALS with provision for two 
wiring clips accommodate multiple connections 
characteristic of sequence control. 


LONGER LIFE from double break silver contacts 
and a well-guided straight line, vertical magnet 
action. 


CONTINUOUS DUTY MAGNET COILS pro- 
vide greater circuit flexibility and minimize con- 
tacts required. 


SMALL SIZE without any sacrifice of accessibility. 


STEEL PANEL MOUNTING and front connec- 
tions match other devices used for automatic 
control. 


FULL RATINGS of 10 amperes open and 9 
amperes closed at 600 volts A.C. maximum, on 
both normally open and normally closed contacts. 


2 TO 6 POLES are available in any combina- 
tion of normally open and normally closed contacts. 
Above: 2, 3 or 4 pole Class 8508 Type Q 
mechanically-held contactor. 5 and 6 
pole devices use wider block. 








en 








LOWER COST because majority of parts are in 
common with higher production magnetic con- 
tactors. 












At right: Profile of Type Q mechanically- 
held contactor. It is closed by the upper 
magnet and opened by the lower one. 
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MILWAUKEE . LOS ANGELES 

















DETROIT 
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HELD SIZE OO CONTACTOR 


imei Coe, 


APPLICATION—Circuits based on magnetic contactors revert to the initial point in an automatic 
sequence if voltage fails or disconnect switch is opened. Sequence is not interrupted when mechan- 
ically-held contactors are used. Either or both kinds of contactors may be needed for various types of 
applications and machinery. Similar construction and operational features are desirable. 





CONTACTS EASILY CONVERTIBLE from normally open to 
normally closed without addition of parts are illustrated in the 
sectional views at right. Contact pressure is the same for either 
arrangement, permitting both to be used to full capacity. 

Stock contactors can be changed on the job, easily and 
quickly, to meet any requirement. Simply remove the movable 
contact assembly, turn it over and reassemble. No additional 
parts are involved. 





Movable Contact Assem- 
bly removed and ready 
to be inverted. 





2, 3 or 4 Pole Class 8502 Type Q 5 or 6 Pole Class 8502 Type Q 
magnetic contactor magnetic contactor 


~ SS 


Write for Class 8502 (magnetic) and 8508 (mechanically- 
held) Type Q contactor price and descriptive data. SQUARE D 
COMPANY, 4041 N. Richards Street, Milwaukee 12, Wisconsin. 


Normally Closed Contacts 
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The worst “beating “any print: ever took! 


Immersed in water for 72 hours! Then oil was poured 
over it...and, just before this picture was taken, it was 


smeared with heavy grease! ° 


OZAPLASTIC eliminates 95% of your 
print replacement costs . .. is recom- 
mended whenever the going is tough 
...where standard paper or cloth prints 
“fold up” after a short period of service. 


You’ll want to use Ozaplastic in the 
shop and field...around operations 
where grease, grime, or water abound 
...where precision is of the utmost im- 
portance ...where annoyances—such as 
having to wait for a new print—put a 
hitch in production. 


When soiled, you need only rub a 
damp cloth over Ozaplastic and it’s like 
new—all details sharp and clear, jet 
black on a glossy white background. 


For this reason, OZAPLASTIC is also 
used in sales catalogs and presentation 
booklets—even laminated on machines, 
etc., when “on-the-spot” instructions or 
wiring diagrams are required. 


Now ... Make 16 Types of 
Ozalid Prints! 


OZAPLASTIC is only one of the 16 dif- 
ferent types of prints you can produce 
in an Ozalid machine. 


For example, you can reproduce the 
lines and images of any translucent 
original in black, blue, red, sepia, or 
yellow colors. And make prints on 
white or tinted paper, cloth, foil, film, 
or plastic. 

Thus, you can “color code” prints of 
different operations .. . and always 
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match the print to the job at hand. 


Furthermore, all of these Ozalid 
prints are made in exactly the same 
manner — without interruption—in 30 
seconds or less. 


Here is the same Ozaplastic print seconds later! 
... As good as ever, simply cleaned with a damp cloth! 


See the 16 different types of Ozalid 
prints. Learn how economical it is to 
make them in the new OZALID STREAM- 
LINER. 


Write today for free booklet No. 260 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, NEW YORK 
Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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tions of this insulation in Swartzbaugh's 

Everhot appliances. AlSiMag is used in 

Everhot Air-Flo Electric Fan Heaters, 

in Everhot Ray-Vector Heaters, 

Everhot Rangettes, in Everhot Electric 

Portable electric appliances employing Roasters, Broilers, Griddles. AlSiMag is 

elevated temperatures require the best used in Swartzbaugh’s broad line of 

in insulation. They work at temperatures Ideal Food Conveyors s° widely used in 

which would break, char, or soften most industrial plants, factories, hospitals 

insulating materials. These appliances and institutions. Models include com- 

are also subject to mechanical shock. pact, portable, self contained food 

For these reasons, practically all the service units to serve UP to 500 meals 

manufacturers of good electric appli- in twenty minutes — with service tem- 

ances use AlSiMag custom made cer- peratures ranging from 5° below zero 
amic insulation at all important points. to 180° above. 

AlSiMag insulation is tailored to fit No matter what your insulation re- 
the job. It is custom made in the correct quirement may be, it is probable that 
size and shape. The AlSiMag family the electrical and physical properties 
contains many different compositions. you require can be found in one of the 
Thus a composition is available with AlSiMag ceramic compositions. Ameri- 
characteristics exactly suited to the in- can Lava Engineers will be glad to work 
dividual application. with you in developing the ideal insula- 

Typical versatility of AISiMag is tion for your requirement at a cost 
shown in the widely different applica- which fits your production budget. 


AMERICAN LAVA CORPO 


eae 
46TH YEAR OF CERAMIC 


SALES OFFICES: $T. LOUIS, Mo., 1123 Washington Ave., Tel; Garfield 4959 * NEWARK, N. J., 671 Broad St., Tel: Mitchell 2-8159 
CAMBRIDGE, Mass., 38-8 Brottle St, Tel: Kirkland 4496 @ CHICAGO, 9 S$. Clinton St., Tel: Central 1721 * SAN FRANCISCO, 
163 Second St., Tel: Douglos 2464 * LOS ANGELES, 324 N. San Pedro St., Tel; Mutual 9076 * PHILADELPHIA, 1649 N, Brood Street 





EXCEPTIONALLY SMALL AND COMPACT 
YET EXTREMELY RUGGED! 


@ R-B-M announces a new line of general purpose magnetic relays, with either 
A.C. or D.C. shunt coils or series coils, for electronic applications. 

Relays are available in standard contact arrangement of single and two pole 
normally open, normally closed; or double throw with light and heavy contacts. 
Four and six pole double throw relays are available with 3 ampere contacts at 
32 volts or less. 

Insert shows two pole, double throw contactor rated 13 amperes, 115 volts, A.C., 
and 6.5 amperes at 230 volts, A.C. This relay is designed in accordance with Un- 
derwriters’ specifications and will ultimately carry Underwriters’ Approval for 
Small Devices classification. 


For further information R-B-M DIVISION 


write for Bulletin 570. Ad- Essex Wire CORPORATION 
dress Department D-4 Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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Plastics where plastics belong A rare combination of mechanical, electrical, 
and chemical properties fit Synthane (our type of 


plastic) for a countless number of useful applica- 
tions. Aside from its moisture and wear resistant 
qualities, Synthane is also light, dense, strong, 
easily and quickly machined, an excellent insu- 
lator, and a material for fighting corrosion. 
Here is a unique and dramatic example of 
the use of plastics where plastics belong and 
Synthane where Synthane belongs. 


This outboard motor pivot bearing (above) re- 
quires no lubrication...resists both salt and fresh 
water, wears long and well ... it’s Synthane. 
If these few of Synthane’s many properties sug- 
gest a possible use of Synthane in your product, 
let us help you— in the design stage. Perhaps we 
can save you time and money. Meanwhile, get 
further information. Send today for the complete 
catalog of Synthane technical plastics. Synthane 
Corporation, 2 River Road, Oaks, Pennsylvania. 


_ where Synthane belongs 
|S 


DESIGN . MATERIALS - FABRICATION . SHEETS-RODS . TUBES 
FABRICATED PARTS -MOLDED-MACERATED . MOLDED-LAMINATED 





COMPETITION TO REACH 
_PREWAR PITCH IN °47 


Speaker Warns Race Has Started 


Last night a group of local manu- 
facturers heard John R. Brown, 
prominent market analyst, tell them 
“the honeymoon in business is over.” 
The speaker, addressing an indus- 
trial association banquet, said 1947 
would see a return to the era of 
“best product, best sales.’”’ Warning 
small and large businesses alike he 
reported ... 


READY FOR THE “PROFIT HANDICAP“‘? 


Cost-plus thinking and easy profits have reached thousands of uses. It is, for example, one of the 
the end of their rope according to all business best of electrical insulators. It is also moisture, 
barometers. Business is once again off to a free corrosion and wear resistant, possesses high me- 
enterprise race. chanical strength and can be quickly and easily 
Better products for less manhours and lower machined. 
costs are now interesting production managers, Synthane may help solve one of your product 
product engineers and purchasing agents and they problems. If you feel you have a use for Synthane, 
are showing intense interest in methods and ma- let us help you before you design. We may be able 
terials that promise these improvements. to save you time, effort and money and help put 
Synthane (our type of laminated plastics) is you “out in front” of competition. Send the coupon 
made to order for current designing. Its combina- below for your copy of the Synthane Plastics 


tion of properties, makes it applicable to literally Catalog. 


SYNTHANE CORPORATION, 2 RIVER ROAD, OAKS, PA. 

Gentlemen: 

Please send me without obligation the complete catalog of Synthane technical 
plastics. 
Name 
Company 
Address 
City 


PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE 
TECHNICAL PLASTICS - SHEETS - RODS - TUBES - FABRI- 
CATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATED 
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sealed-in-glass electrical controls 


WHEN Fieldcrest Mills (Division of Marshall Field 
& Company, Inc.), makers of the famous “Fieldcrest” 
textiles, decided to add an electrically warmed blan- 
ket to their line, they engaged EDISON to engineer 
and produce in quantity the necessary electrical con- 
trol. They specified that the control must be simple, 
silent, smooth, trouble-free, and rugged. 


Edison met the specifications with a sealed-in-glass 
electrical control especially designed for the auto- 
matic regulation of blanket warmth. 


Simple, Silent, Smooth 


The EDISON sealed-in-glass electrical control for 
“Fieldcrest” thermostatic blankets has few. component 
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parts ... it’s simple! It doesn’t buzz or click . . . it’s 
silent! It has a small on-off differential . . . it’s smooth. 
It’s trouble-free because the sealed-in-glass principle 
prevents corrosion . . . keeps out dust and dirt. It’s 
rugged and consistent in operation. 


Have YOU a Problem EDISON 
Sealed-in-Glass Controls Can Solve? 


Your electrical control problem may be quite differ- 
ent. Possibly it has to do with current limiting, volt- 
age control, or cathode protection. Whatever it is, 
if you need cooperation in the engineering and quan- 
tity production of sealed-in-glass controls, let’s dis- 
cuss your problem. 


THOMAS A. EDISON, INCORPORATED 
INSTRUMENT DIVISION 
46 Lakeside Avenue, West Orange, New Jersey 








THIS TIME BOTH 
DAVID AND GOLIATH 
HAD TO WIN 























In almost any business, how to handle both large and 
small orders with equal dispatch is a problem, 

At least that’s the way it was in our industry (resistors) 
until January 1, 1946. On that day—after months of 
observation, we introduced the IRC Industrial Service 
Plan. Minimum orders for nearly all IRC Standard 
Resistors can now be obtained from the well-stocked 
shelves of local independent electronic parts distributors. 
No time lost when you need experimental or maintenance 
quantities in a hurry. No production runs held up by 
small orders at the factory. Consuming manufacturer, 


distributor and ultimate user all benefit. 


‘ 


An unpretentious booklet 
*k containing the essence of the 
IRC Industrial Service Plan 
ts available upon request. 


Wherevei 
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Power Resistors 
on Short 
Delivery Cycle 







Whatever your needs in power resistors there’s an 


IRC resistor to do the job... readily available 7 






immediate delivery. Four types of power wire woun 
resistors .. . each particularly suited to certain ci 
or design applications . . -all unexcelled in essenifial 
electrical and mechanical characteristics . Toles 
proven solutions to yoltage dropping lems 
where power dissipation is nécessa rite {@r com- 
plete information regarding specifications, caracter- 
istics and delivery, stating products in yghich you 
are interested. In Resis' C ny, 
401'N. Broad Street, ‘Philadelphia a3 ylvania. 
In Canada: International Resistance Ca@mpany, Lid., 
Toronto, Licensee. 

















A A COL 


For exacting heavy-duty applications. Tubyler power wire 
wounds of extreme mechanical strength. Available in two 
coatings for high temperature or high humidity conditions, 
Fixed, adjustable and non-inductive. types in full range of 
sizes, ohmic values and terminals. 





4 Rheostats 


All metal construction permits operation ot full load with os 
little as 25% of winding in use, with only slight increase in 
temperature rise. Available in 25 and 50 watt ratings. Type 
PR-25: diameter 12142'’, depth behind panel 2142"", standard 
resistance values 1 to 5,000 ohms. Type PR-50: diameter 
27%,'', depth behind panel 1%'', standard resistance values 
0.5 to 10,000 ohms (higher values on special orders). 


" 5). wrsecnnenneneennecamensensennaal 


INTERNATIONAL NCE COMPANY 


Power Resistors # Precisions « Insulated Composition Resistors Low Wattage Wire Wounds « Rheostats ¢ Controls e Voltmeter Multipliers Voltage Dividers « HF ond High Voltage Resistors 
Bes j 
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You'll be in good company 


using 


PLASTICON 


WIRE AND CABLE 


WHAT CAN ANY INSULATION DO 
THAT PLASTIC CAN'T DO BETTER? 


Plastic insulation is a basic permanent 
improvement because of its inherent 
qualities and its adaptability to almost 


any insulation requirement. 


PLASTICON stands for plastic-insulated 


wire and cable manufactured to the 
highest standards by Plastic Wire & Cable 
Corporation — world's largest exclusive 
producer and pioneer of progress in 
plastic-insulated conductors. Plastic Wire 
& Cable engineers are continually 
expanding the development of plastic 
compounds to meet the specialized needs 


of wire and cable users. 
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| CORD SETS 
OR EVERY PURPOSE 


ww 
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S628 SOAP AB A OR <8 


PLASTICON 


10 WAYS BETTER 


Greater dielectric strength. 
Cannot fray, crack or rot. 


Greater mechanical strength. 


1. 

2. 

3. Low moisture absorption. 
4. 

5. Higher abrasion resistance. 





DECIDE FOR YOURSELF! 


Our booklet of technical data is 
packedwith facts aboutthemechan- 
ical and dielectric characteristics, 
resistance to chemicals, aging 
properties, and other important 
data of interest and importance 
to all users of wire and cable. 
Write for your free copy today, 
or explain your requirements and 
let us tell you how PLASTICON 
can meet them. Plastic Wire & 
Cable Corporation, 405 East Main 


Street, Jewett City, Connecticut. 


6. Flexibility at all temperatures. 

7. High chemical resistance. 

8. Wide range of permanent 
gem-like colors. 

9. Non-combustible. 


10. Lasting appearance. 


RADIO HOOK-UP WIRE 


80°C. APPLIANCE & SWITCHBOARD WIRE 


MACHINE TOOL WIRE 


SUPER-FLEXIBLE APPARATUS WIRE 





HEAVY DUTY FLEXIBLE CORDS 





CONTROL CABLES 


ee ETTORE tie ETERS AR SRI 
MINIATURE HEARING-AID CORD 







CORD SETS 





COCOON 


PROTECTIVE PACKAGING 


affords perfect protection 


at no extra cost! 


You can give your shipments the best known protection at 
no extra cost with COCOON, the amazing new protective 
packaging applied with a spray gun. 

The COCOON system gives you the best possible protec- 
tion at a cost that is no higher—and in many cases, actually 
lower—than conventional, less efficient methods of providing 
a moisture vapor barrier. It eliminates the application and 
the removal of messy preservatives, saves on packing costs 
and on the cube and weight of the completed shipment. 

COCOON affords perfect protection against snow, rain, 
sun ... keeps safe anywhere anything from a ball bearing to a 
locomotive. Submit your protective packaging problem to us 
for analysis! R. M. Hollingshead Corporation, Camden, New 
Jersey; Toronto, Canada. 


IMPORTANT 


The number and scope of in- 
quiries about COCOON is 
amazing. To help us answer 
your inquiry quickly—to make 
it possible to give you a com- 
prehensive recommendation— 
please give us as many details 
as possible, including: the 
item to be protected; range of 
sizes; extent of protection re- 
quired, and for how long; 
whether your problem invol- 
ves storage, domestic or ex- 
port shipment. Descriptive 
literature or photographs of 
your product are very helpful. 


Package with COCOON 


Applied with 
@ spray gun 


Strips off like 
a banana peel 
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Standard Contact Material 
CO) hs 
Heav y-Dut by 


Cireuit 





Breakers 

















Mallory development in powdered metallurgy 
makes possible the combination of refractory metals like tungsten, molyb- 
denum or their carbides with highly conductive metals like silver or copper. 
On one occasion it may represent the bonding together of tungsten and 
copper. On another, silver and molybdenum. But Elkonite* always couples 
maximum life with resistance to severe short circuit arcing conditions. 
That’s why it is standard contact material for most heavy duty circuit 
interrupting equipment. 

Hardness, resistance to mechanical wear and impact, good electrical con- 
ductivity, resistance to erosion by arcing, resistance to sticking—these are 
qualities you can count upon when Elkonite goes to work for you. Mallory 
research has developed Elkonite so it can be moulded into almost any shape. 


If your application calls for contacts of unusual characteristics, send for 
the Mallory Contact Catalog. Read the facts on Elkonite—then, if 
you need technical help, our engineers are at your service. 


MALLORY IS THE ONLY COMPANY MAKING ELECTRICAL 
CONTACTS FOR ALL SERVICES 


(Above) The only volume of its kind in the 
world, this Mallory Contact Data Book con- “~ t 


sn ng yu wan hw abou : —E£ LECTRICA 
CONTACTS & CONTACT ASSEMBLIE 


and materials. Free to engineers who write 
PR. MALLORY &::CO;, 









on company letterhead. $2.50 to vthers. 


Inc., INDIANAPOLIS 6, INDIANA 





*Reg. U.S. Pat. Off. 
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EXAGGERATED — Not at all! 
The problem of tossing, flinging and pitching the cord about — to 
keep it free of her feet and out of the way of the machine — has beset 
every woman who has ever used a vacuum cleaner. 





EQUALLY ADAPTABLE TO TORPEDO TYPES 


Cordomatic Reel mounts in detachable blower end cap. Note wireless : 
connections between reel and cleaner body. When flexible hose is COMPARE! This picture compared to the one at left tells the story. This “Cordomatic 
coupled to the cleaner “Blower end" an automatic closure seals cord equipped" cleaner gives the housewife fingertip control of the cord length at all 
outlet port eliminating all pressure loss. times. It speeds her cleaning by ending cord distractions . . . provides all room acces 
Licenses fo the outstanding Cordomatic Automatic Cord Reel sales and convenience sibility from one outlet . . . it rewinds the cord automatically and invisibly after use. 
fectures ore available to reputable manufacturers. 






he . featuring TR Mee ad tet lel 


Stops Cord Entanglements 


... nthe life line of your Cleaner 


Investigate “‘Cordomatic Engineering” for the Cord on your 
Cleaner Today=Remember it will set a new standard 
of comparison in quality Vacuum Cleaners Tomorrow= 


ions of housewives who have for years 
up with tripping, stumbling and kick- 
twisted cot tangled Vacuum Cleaner 
out of the way will instantly recog- 

in the friendly “Cordomatic Feature 
— the long awaited solution to all of their 


troubles. 
| These long endured annoyances will 
lly direct their choice to the Cleaner 
“CORDOMATIC EQUIPPED.” To make 
sales tomorrow, investigate “Cordo- 
sat ring” today. 
| Be ready to answer this long pent up 
i for a quality Cleaner that gives the 
twife these solutions to her Vacuum 
rr Cord problem: 


Finger tip control of any cord 
length needed at any time. 

All room accessibility — from a 
single electric connection (Extra 
length cord). 

Accelerated cleaning — the cord 
automatically “takes care of it- 


Automatic rewinding of the entire 
cord length after use. 
Invisibly Mounted Cord — Auto- 
matically Controlled. 


Thus, it is easy to see that Cordo- 
matic provides a refreshingly 
new sales and advertising 
angle for your top qual- 

ity vacuum cleaner. 


It revives waning consumer interest in 
home demonstrations. 

It minimizes cord servicing by reducing 
cord wear. 

It makes old-style vacuum cleaners obso- 
lete in the minds of the folks who own 
them. 

It adds dollar value to any new cleaner 
design — conventional or tank type. 

It paves the way to new, modern designs, 
new beauty, new convenience, new pride of 


‘‘Cordomatic Engineering’’ princi- 
ples applied to your new Cleaner 
Model will:— 

Eliminate unsightly entangled 
Vacuum Cleaner Cords that affront 
the eye and endanger life and 
limb. 

Eliminate the ‘‘manual labor’’ of 
winding and unwinding cord on and 
off unsightly handle hooks every 
time Cleaner is used. 

Eliminate the annoyance and 
bother of tossing and whipping the 
Cord about — to keep it free of 
the feet and out of the way of. the 
Cleaner. 


/ A 


1724 W. Indiana Ave., Philadelphia 32, Pa. 


ownership — and hence new ease and ef- 
ficiency in selling. In short, Cordomatic 
offers the greatest single vacuum cleaner 
sales feature in years. 

Cordomatic units are rugged, fool-proof 
and unconditionally guaranteed for five 
years. Listed Underwriters’ Laboratories. 


CORDOMATIC CONTROL FOR OTHER ELEC- 
TRICAL MACHINES AND APPLIANCES — 
Regardless of the type, design or service 
of an electrical machine or device, there is 
a Cordomatic Reel Unit that can transform 
the unsightly troublesome and suas 
extension cord into one of. the p 
uct’s most outstanding sales and conven- 
ience features — invisibly mounted cord, 
automatically controlled. 


NOTICE TO THE TRADE: Cordomatic 
Vacuum Cleaner Handles or Reel Units 
are not sold separately as attachments. 
They are available only to manufacturers 
for installation as original equipment on 
quality cleaners. We are advertising them 
here simply because we want every 
distributor, dealer and salesman to 
know about them — and to urge that 
you write to your manufacturer and 
request that Cordomatic be adopted 
as original equipment without de- 

lay. Think how much easier it 

will be to sell with the 
Cordomatic feature than 

against it. 


° * 


; 


| 


MANUFACTURERS ANB LICENSORS 
OF CORDOMATIC EQUIPMENT 


® Reg. U.S. Pat. Off. 


AUTOMATICALLY CONTROLLED! ~, 





FACTS ABOUT 


ion which meets the pro 
values listed: oem 


010" 
175 
66 

1.41 


*T. M. Reg. U.S. Pat. Off. by Owens-Corning Fiberglas Corporation 





e For slot insulation, coil and cable wrapping — for =) 


high frequency equipment, transformers, and genera- 
tors — for relays, rheostats, and resistors — as well as for 


a host of other electrical parts subjected to elevated tem- 5 i W # i G a o a 


peratures, Silicone Varnished Fiberglas is unequalled. 
Investigate its use for your insulation problems. Write 


today for samples. 


VARNISH & INSULATOR CO. 
Irvington 11, New Jersey 
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You can 
turn a shate 


BUT IF YOU WANT TO 
SHARPEN SALES 


In the days of highly competitive sell- 
ing that lie ahead, appliances powered 
by smooth-running, dependable Delco 
motors will show the way. For here 
are motors that have proved their 
mettle on America’s leading refriger- 
ators, washers, ironers, stokers, oil 
burners and air conditioners. They 
have won nationwide acceptance for 
the Delco name, industry-wide recogni- 
tion for Delco engineering. Built to 
meet specific torque and service require- 
ments, in sizes from 14 h.p. to 50 h.p., 
Delco motors help turn sales wherever 
they turn shafts. Delco Products Divi- 
sion, General Motors Corporation, 


Dayton, Ohio. 








/ PRODUCTS ° 
DAYTON, OHIO 
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20-ton, 3-motor, trolley-type mine loco- 
motive, built by Goodman Manufactur- 
ing Co., uses Micanite tings, tapes, and 
Fiberglas and mica insulation. 


Pols MAI Ce vals 
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. . . 1t’s tough on electrical insulation. And 
yet, if the insulation is of the right kind, 
it can and does withstand dampness, high 
temperatures, condensation, exposure, and 
many other hazards that cause failure. 

To make sure that the insulation in 
electric mining machinery made by Good- 
man Manufacturing Company will with- 
stand severe mining service, Micanite, 
Super-Micanite, Fiberglas*, and mica, and 
glass tape are used in the traction motors 
and controllers. 

Micanite and Super-Micanite are made 
with superimposed mica splittings bonded 
with various resins. Micanite and Super- 
Micanite differ only in the type of resin 
binders that are used. These insulation 
materials have most of the advantageous 
characteristics of sheet mica and can be 
molded, cut, or stamped. Micanite and 
Super-Micanite are considerably less ex- 


pensive than natural mica and can be 
utilized with a minimum of waste. They 
can be used in place of sheet mica in any 
application except where extreme thin- 
ness, very high heat resistance, very high 
dielectric strength, and very low power 
factor are essential. 

Micanite and Super-Micanite are avail- 
able in sheets of 18 and 36 in. by 36 in., in 
thicknesses from .010 in. to 1/8 in. They 
are also made in the form of circular, oval, 
rectangular, and hexagonal tubes in stand- 
ard diameters and lengths. Micanite is 
available in tapes for insulating trans- 
former, generator and motor coils, end- 
windings and cores. 

Send us your specifications and require- 
ments for your electric equipment and we 
shall be glad to suggest the insulation that 
will assure product performance. You can 
be sure of unbiased recommendations. 


MICA » null COMPANY 


Schenectady 1, N. Y. 


Atlanta - Birmingham - Boston - Chicago - Cincinnati + Cleveland 


Detroit - New York - 


San Francisco 


Houston - Los Angeles - 


St. Lovis - 


Philadelphia 
Rochester - 


*Reg. trade-mark Owens-Corning Fiberglas Corp. 


0 YOU HAVE YOUR COPY’ 


New 4-page bulletin on Micanite and 
Super-Micanite insulation. Contains 
information about various grades and 
suggested applications. Send for your 


Mica Insulator Company 
Schenectady 1, New York 
Gentlemen: 


Please rush my copy of your new 4-page bulletin 
on Micanite insulation. 


Company 
Address 





PRECISION 


3 
QUIET 


4 
LONG LIFE 


5 
CORROSION RESISTANT 


UNIT CONSTRUCTION 
7 


LOAD CARRYING CAPACITY 


HIGH RESISTANCE TO SHOCK 


LOW COEFFICIENT OF FRICTION 


EADING engineers and designers 
refer SLEEVE TYPE BEAR- 
INGS for numerous reasons. They have 
learned from experience the many distinct 
advantages gained when the right bearing 
is properly installed. In some applications, 
their reasons are strictly economic, such as 
low initial cost . . . quick assembly . . . easy 
replacement. It might be toughness... 
ability to carry heavy loads... to withstand 
shock and impact. Again it is quiet operation 
. . smooth, silent performance. It may be 
precision . . . fine workmanship . . . adherence 
to close tolerance. It might be all of these 
characteristics . . . and more. 


While these many factors govern the selection 
of the right type of bearing . . . the reasons 
for choosing the source of supply are even 
more important. To produce bearings that 
will deliver the greatest performance... for 
the longest period of time . . . at the lowest 


A 


EASY TO INSTALL 


11 
CONFORMABILITY 


12 
NATION WIDE SERVICE 


cost . . . requires experience, complete facili- 
ties, up-to-date equipment, and skilled em- 
ployees. This is the kind of Bearing Service 
offered by Johnson Bronze to manufacturers 
of all types of equipment. Excellent service 
is available, now. 


JOHNSON BRONZE COMPANY 
570 $. MILL ST. - + NEW CASTLE, PA. 
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Every FEDERAL Industrial Power Tube is 


X-RAY TESTED 


jor a 


Rear a 





. if Industrial Electronic Equipment like this 2’2-xw Dielectric 


Sealing Unit made by the RADIO RECEPTOR CO. INC., N.Y. C. 
4 


@ In Federal Power Tubes, there can be no 
unseen flaws — because the searching eye 
of X-ray tells the “inside story” of every 
tube not once, but twice, before ship- 
ment. This test, together with other ex- 
acting requirements, means that each 
tube must be perfect in every detail — 


the possibility of breakage in handling or 
in service. 

For complete information, write to 
Dept. L316. 


DATA FOR 7C25 TUBE 
Filament Voltage .... . . 11.0 volts 


your assurance of longer tube life ander 
the severe conditions of industrial service. 

The 7C25, like all of Federal’s indus- 
trial tubes, is built to take a beating. Wide 
spacing of internal elements fortify against 
excessive vibration. Flexible leads simplify 
installation and reduce strains. And very 
little unshielded glass is used, minimizing 


Filament Current 
Maximum Ratings for 
Maximum Frequency of 50 Mc 


DC Plate Voltage 4500 volts 
DC Plate Current 
Plate Dissipation 


Overall Height . . 
Maximum Diameter 


2500 watts 





In Canada:—Federal Electric Manufacturing Company, Ltd. Montreal. 
Export Distributors:—Iinternational Standard Electric Corp. 67 Broad St., N. Y. C. 
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UNION 
PACIFIC 


When the Beaver State presents its business card, it 
could justifiably read, “Enterprise, Unlimited.” Indus- 
try re-discovered Oregon during the war. It found 
boundless opportunities capable of providing a liveli- 
hood for 10 times the state’s present population. 


Topographical, soil and climatic features make possible 
a variety of agricultural pursuits. The fabulous Willa- 
mette Valley—some three million acres—is a cornucopia 
of agricultural wealth. A tremendous quantity of lum- 
ber is available. The state has one-fourth of the coun- 
try’s standing saw timber. Salmon fisheries and woolen 


Car ae i ate 
TOT 1) LS re 


Pee nls 


> One of a series of ad- 
vertisements se 
on industrial oppor. 
tunities in the states 
served by the U 
Pacific Railroad. 


voods are world-famous. Portland’s roomy harbor is; 
flourishing gateway of foreign commerce. 


Huge Bonneville Dam assures ample and economi 
power. A new development program calls for four m 
dams. Oregon is noted for low electric rates. 


Union Pacific provides Oregon with excellent freigh 
and passenger transportation. Gigantic locomotivé 
haul the state’s products eastward over the “strateg 
middle route.” And--just recently—Union Pacific im 
augurated daily Streamliner service on the “City @ 
Portland” between Portland and Chicago; the ff 
railroad to provide such service. 


For future industrial enterprise, remember Oregon. Fa 
assistance in selecting industrial sites and for uns 
passed rail transportation, just... 


o> " e effe 
be Specific - say ‘Union Paci 
3k Address Industrial Department, Union Pacific 7 


Railroad, Omaha 2, Nebraska, for information 
regarding industrial sites. 


UNION PACIFIC RAILROAD 


THE STRATEGIC 


MIDDLE ROUTE 
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Machined samples through courtesy of customers. 





Illustrating the almost unlimited design 
possibilities in producing complicated 
or intricate parts of wrought Copper, 
Brass, Bronze or Special Copper Alloys. 
Additional information regarding this 
product appears on the following page. 





1 


o heated copper-alloy 
blank is centered in 
the die 


2 


the dies close—with 
hundreds of tons of 
pressure... 


3 


and presto! —the metal 
is wrought into a semi- 
finished shape. 


Of course, it isn’t quite that simple. 
There are such matters as alloy 
composition, forging temperature, 
die design, trimming, piercing or 
sizing — but these are problems 
that we take care of. 


aud heres how 


they improve the product, reduce the cost 


Anaconda Hot Pressed Forgings have twice the 
strength of sand castings—without the sand that 
causes needless tool wear. Absence of internal 
defects and a uniform, dense grain structure 
make them gas, air and watertight—able to with- 
stand high pressures. Consistently accurate in 
dimension, they have a smooth, fine-textured 
surface and machine readily. Available in Cop- 


per, Brass, Bronze and Special Copper Alloys. 


For typical examples of Anaconda Hot 
Pressed Forgings, see the preceding page. In- 
quiries regarding specific metallurgical, design, 
cost or production information will be given 
prompt attention. asies 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Turonto, Ont. 


wt “Apaconda Wot Pressed Yougings 











Finer Plastics... 
hot off the griddle! 











Heatronics—electronic pre-heatin eee become outstanding as a 
time-saving and otherwise desirable technique in many ways since 
we pioneered it for the plastics industry back in 1943. K-K experi- 
ence with it, of course, is most extensive. 


V4 HAT HAPPENS when a custom molder of plastics gets 
a bright idea? One that cuts production time, improves quality or 
develops into new applications ? 


Well—if you’re his customer, you get the benefit first. If not, maybe 
your Competition gets it. 


Kurz-Kasch customers have found their competitive positions thus 
improved many, many times in relationships frequently going back 
30 years. We think these past achievements speak well for more to 
come. So why not let us tell you our story—now? Your copy of. 


“A Businessman’s Guide to the Molding of Plastics” is yours—free— 
for the asking. 


_|k T I. ad S ch For Over 30 Years 
U - Planners and Molders in Plastics 


*  Kurz-Kasch, de. 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York # Chicago * Detroit * Los Angeles ¢ Dallas ¢ St. Louis * Toronto, Canada. 
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BLUE MEANS 


he” 


In resistors, rheostats. relays and other electric con- 





trols, the distinctive blue identifies Ward Leonard 
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FREE BULLETINS on “Result-Engineered” Relays 


(Please request on business letterhead, mentioning your title) 
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HAS HELPED 
TO FURTHER 


THE WORK 


OF..... EDISON 


Milareriat aw to America’s great inventive minds 
has always been this golden-yellow alloy of infinite 
usability. Now, everywhere in the electrical industries 
... in telephony and in telegraphy . . . the bright gleam 
of Brass marks a million bright spots in faithful and 
enduring performance. 


Sockets of Brass help light the world’s lamps. And, 
to help deliver that light, Brass does scores of jobs in 
generators, motors, switches, controls, recording in- 
struments, and allied apparatus. For these jobs, no 
lastingly and economically satisfactory substitute for 
Brass has ever been found, from the point of view 
either of user or fabricator. In use, Brass has excep- 


tional qualities of wear-resistance. And, in fabrication, 
Brass has unmatched qualities of formability which 
minimize time, effort, and unit-cost. 

To the electrical industries, the modern mills at 
Bristol have long been a leading source of supply for 
Brass sheet, rod, and wire. For Bristol Brass can al- 
ways be banked on for exact physical and dimensional 
conformity with specifications, carload after, catload. 
And, no matter whether your product is lighting equip- 
ment or marine hardware, you can likewise bank on 
it that your Brass business will be handled, here, in 
true “Bristol fashion” . . . everything shipshape and 
punctual to the dot. Let's talk it over, soon. 


The BRISTOL BRASS CORPORATION - Veler of “Brass since 1850, “Bristol, Connecticut 


PITTSBURGH OFFICE: 438 OLIVER BUILDING, PITTSBURGH 22, PA. 


ROCHESTER OFFICE: 616 TEMPLE BUILDING, ROCHESTER, N. '. 
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ENGINEERS—at your imme- 
diate disposal to work with 
your engineers or production 
men. 


RESEARCH—a well-equipped 


THERM-A-NEERING is a Westinghouse service 
to help you apply heat properly and efficiently to 
your product. It offers you four important benefits: 





PRODUCTION—a plant devot- 
ed entirely to producing heat- 
ersand controls, using modern 
production techniques. 


EXPERIENCE—as world’s larg- 





























est maker of bi-metallic 
thermostats, Westinghouse 
has sold over 15,000,000. 


development laboratory is 
available to make and test full- 
scale working models. 


HERE’S A RECENT CASE HISTORY OF HOW 
THERM-A-NEERING HELPED A DISHWASHER MAKER: 


Lake State Products Company, manufacturers of the Disha- 
matic, had a heat-control problem that was a “toughie”’. 

To wash dishes properly the water must be just right: too 
cool, it won’t dissolve grease; too hot, it bakes some foods— 
eggs, for example—right onto the dish. Obviously, an ex- 
tremely close control is required in the water heating tank. 

Westinghouse THERM-A-NEERING suggested the Uni- 
Therm, one of a variety of Westinghouse standard thermo- 
stats that gave the manufacturer six big advantages: 

SENSITIVITY—Instant response to the most minute tempera- 
ture changes without complicated linkage. 


PERMANENCE—Once installed and adjusted, it stays at 
same setting indefinitely. No further servicing. 


' LOW COST—Costs only 14 price of conventional bulb-type 
models. 


SIZE—Fits compactly in small places, permitting close 
| contact with the heated surface. 


SIMPLICITY —No articulated parts to get out of adjustment. 
Single bolt or stud mounting. 


ACCURACY—Brings temperature up to proper heating 
immediately. No over or undershooting. 


Westinghouse THERM-A-NEERING Service is ready now to 
| help solve your own heat and control problems. Write for 
B-3344, Address Westinghouse Electric Corporation, Dept. 
M-4, Meadville, Pa., on your company letterhead. J-10320 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


HEATERS AND CONTROLS 
APRIL 1947 
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You take stopping for granted— your 
own and the other fellow’s— in cars, 
trucks, buses, aircraft. And well you 
may. 

But Durez doesn’t. Because Durez 
produces the phenolic resins that bond 
the materials of brake linings, brake 
blocks, and clutch facings into a unified 
whole, we feel a responsibility with 
manufacturers to pursue without letup 
our search for improvements. 

You may be surprised to know in 
how many ways Durez bonding agents 


enhance the performance of the com- 
plete product. In brake linings, Durez 
adds measurably to frictional char- 
acteristics, heat resistance and wearing 
quality. It augments imperviousness to 
water, oil, and grease, and in certain 
types of linings it even reduces the 
tendency of brakes to “ fade.” 


The versatility of Durez industrial 
resins is no less valuable elsewhere. In 
grinding wheels their high strength and 
heat resistance permit higher speeds 
and faster cutting. Their dielectric 


strength and resistance to solvents, 
mild acids, and alkalies have solved 
problems in the electrical, plywood, 
and other industries. 


We have prepared a brief, informa 
tive study to show you the numerous 
directions in which manufacturers are 
breaking new ground with these indus- 
trial resins ... and the reasons why. 
We'll gladly mail you a copy. Write 
for ” Durez Industrial Resins.” Durez 
Plastics & Chemicals, Inc., 64 Walck 
Road, North Tonawanda, New York. 


PHENOLIC 


RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 


ELECTRICAL MANUFACTURING 





Many Sunlamp Makers 


(and users, too) 










..-by insisting on AMERICAN PHILLIPS SCREWS 


| PRODUCTION-WISE Pett sunlamp manufacturers to the host of stove, refrigera- 
tor, furniture and other modern-minded makers who are cutting production costs 
via American Phillips Screws. How? By straight, sure-fire, speedy, extomatic 
driving that’s proof against scars, scuffs, work spoilage. No matter what the pace, 
the 4-winged American Phillips Driver “stays put” — can’t harm or hinder work 
or worker . . . and you can count on time savings up to 50%! 


Ae da - American Phillips Screws lend a modern touch — step up 
4-WINGED DRIVER CAN'T sul the “sell” of whatever you make. They can’t snag clothes but they do snag 


$ 
OF PHILLIPS TAPERED wack orders! Showmanship and serviceability both say “specify American Phillips.”’ 



















AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Ii: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


AMERICAN(T [11 
PHILLIPS saves 222° 


? Monel, Everdur (sili- 
_ con bronze) 
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CONTACTS FOR 
PRECISION MEASURING 
INSTRUMENTS 


The instrument for which 
this contact was developed 
keeps a 24-hour record of 
voltage drops and surges 
in hi-power transmission 
lines. Callite was chosen 
because of its stability un- 
der widely-varying current 
and temperature conditions. 


CONTACTS FOR 
RELAYS 


Clean, arc-free break in the 
face of rapid operation was 
the essential quality de- 
manded in a contact by this 
famous manufacturer of re- 
lays. The special type de- 
veloped by Callite meets his 
requirements to perfection. 


CONTACTS FOR 
ELECTRIC FENCE 
CONTROLLERS 


This famous manufacturer 
of electric fence equipment 
called on Callite for a con- 
tact capable of continuous 
operation under tempera- 
tures varying between —60 
deg. F. and + 135 deg. F. 
Since his original order was 
received we have supplied 
thousands of contacts which 
have helped to make his 
unit a leader in its field. 


CONTACTS FOR 
ELECTRIC ALARM 
CLOCES 


Normally this contact makes 
and breaks only once ip 
each 24 hours. But the 
manufacturer who uses it 
has a reputation for build. 
ing quality and dependabil- 
ity into his product—go nal. 
urally he called on Callite, 


You may not manufacture clocks, recording instruments, relays or fence controls. But you should find of 
interest the fact that Callite engineers have the resourcefulness and flexibility to produce contacts for such 


diverse equipment ... because it proves conclusively that they can handle your contact problems efficiently. 
The “know-how” gained through twenty years’ experience in the field of metallurgical research is at your 


disposal when Callite engineers are called in for consultation on your contact problem. Callite Tungsten 
_ Corporation, 544 Thirty-ninth Street, Union City, New Jersey. Branch offices in Chicago and Cleveland. 


Standard and special shapes in tungsten, molyb- 
‘denum, silver, platinum, palladium and alloys of 
these metals. Write for Catalog No. 152 which 
describes stock contacts and extraordinary designs 
used in special applications. 


CONTACTS 


ELECTRICAL MANUFACTURING 





To protect your product in 
handling from factory to user, 
perfect fit is essential. The product 
must be held snugly, and box 


parts join accurately. 


Gaylord Boxes give added pro- 
tection through closer tolerances 


in design and manufacture. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


Corrugated and Solid Fibre Boxes « Folding Cartons 
Kraft Grocery Bags and Sacks « Kraft Paper and Specialties 


New York e Chicago e San Francisco e Atlanta e New Orleans 
Jersey City e Seattle e Indianapolis e« Houston e Los Angeles 
Oakland e Minneapolis e Detroit e Jacksonville e Columbus e Fort 
Worth e Tampa e Cincinnati e Dallas e Des Moines e Oklahoma 
City e Greenville ¢ Portland e St. Louis e San Antonio e Memphis 
Kansas City e Bogalusa e Milwaukee e Chattanooga e Weslaco 


New Haven e Appleton e Hickory e Greensboro e Sumter 125 


STANDARD OF THE PACKAGING INDUSTRY 
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ITS NEW! 


| VERSATILE D-C POWER for DIRTY JOBS! 
5 


G-E announces new totally enclosed, 
unit-cooled d-c motor. ..10-200 hp! 


G-E UNIT-COOLED 
D-C MOTOR DATA 


RATINGS 


10-75 hp adjustable speed. 
50-200 hp at 1150 rpm. 


TEMPERATURE RISE 


55 degrees C (Class A insulation, 40 degrees C 
ombient at 3000 feet altitude or less. Class B insula. 
tion is also available.) 


WINDINGS 


Shunt, stabilized-shunt, and compound types for dif- 
ferent starting loads. 


CONSTANT SPEED 


Limited to 25 to 100% speed increose by field control. 


ADJUSTABLE SPEED 


Speed increases of 300 to 600% of basic speed. 


HOW A UNIT-COOLED MOTOR IS VENTILATED 


The unit cooler, mounted on top 
of the motor, is a surface cooler 
of the “air-to-air” type. Clean 
warm air (blue arrows) is pulled 
from the totally enclosed motor 
by a shaft-driven fan and forced 
through the cooler. Cool outside 
air (black arrows) is drawn into 
the cooler by a separate motor- 
driven blower to absorb heat 
from the internal air stream. 
For a more detailed descrip- 
tion, check Bulletin GEA-4469. 


Once again G.E. leads the way with a tough yet 
versatile d-c motor for the dirtiest jobs in industry. 
This d-c unit-cooled motor withstands atmos- 
pheric conditions intolerable to an open or 
partially-enclosed motor. Dirt, dust, metal parti- 
cles, and oil are sealed out because this motor con- 
tains its own totally enclosed ventilating system. 
Without duct work, piping or air-filters, your im- 
portant drive motors run smoothly and reliably. 
Besides, you get all the benefits of versatile d-c 
motor power. Note these big advantages: 


MACHINES STAY ON THE JOB LONGER 


No air-borne material can get to the operating parts of 
this G-E unit-cooled motor. Windings, brushes, and brush 
riggings stay clean. Motor failures are reduced — machine 
output increased. 


MOTOR PERFORMANCE IS MORE EFFICIENT 


The high thermal efficiency of the unit-cooler makes 
possible for the first time a totally enclosed, direct- 
current machine in larger sizes with the high perform- 
ance standards of the open motor. Power consumption 
1s less than that of a conventional fan-cooled motor, 
particularly where a wide speed range is employed. 


MAINTENANCE COSTS STAY DOWN 


Large end-shield openings, fitted with easily removable 
gasketed covers, permit ready access to commutator, 
brushes, and brush rigging. Bearing-lubricant fittings are 
also easy to reach 


INSTALLATION COSTS ARE LESS 


G-E unit-cooled motors have the same mounting di- 
mensions as G-E open (dripproof) and splashproof 
motors in the same ratings. Being a self-contained 
unit, auxiliary ventilating fixtures are eliminated. 
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1|MELY HIGHLIGHTS ON ron PRODUCTS 


be a 4, 


0.9 to 97 Ibs. 
of puch and full! 


Have you a machine operation 
where a pushing or pulling mo- 
tion is required? G-E solenoids 
can do either or a combination 
of both. These self-contained, 
sturdily-built units give long 
reliable service. Maximum volt- 
age for all types is 600; 60 to 25 
cycles and d-c. Stroke lengths 
from 34 to 3 inches are avail- 
able. Push or pull forces range 
between 0.9 and 97 pounds con- 
tinuous duty. There are 10 a-c 
and 7 d-c sizes available to cover 
this range. G-E solenoids de- 
signed for a-c can be used on d-c 
applications by adding cutout 
switches. For further informa- 
tion check GEA-2080 on coupon. 


STAYS “PUT”... 
without Clamps oF Screws! 


How can you use this G-E 

magnetic stand? You place 

the base on a steel or iron 

surface (table top, machine 

tool surface, or wall) and it 

stays “put” without clamps 

or screws. You can then at- 

tach test fixtures, dial indica- 

tors, and other instruments 

to the rod. Normal vibration 

will not cause it to “creep” out of alignment. To 
make minute adjustments in the location of the stand, 
you merely push its base or tap it slightly with a 
mallet. Stand is 8 inches high; base, 214 inches in 
diameter. Check Bulletin GEA-4332 on coupon. 


NORE KNOW MEANS BETTER DO! 


To help train new techni- 

cal personnel, and make 

supervisory and produc- 

tion men’s jobs mean 

more, G.E. offers this 12 

part talking slide film, 

prepared to teach even 

non-technical personnel 

the ‘dlemeats of electronics. This easy-to-understand 
course in industrial electronics is “packaged” so that 
sessions can be successfully conducted by “home- 
talent” instructors. You furnish the instructor, meet- 
ing place, projector and record player. Everything 
else is in the kit. Complete with 12 slide films and 
records, 300 review books, instructor’s manual and 
carrying case, price of the kit is $100. Call your local 
G-E office, or order direct from Apparatus Dept., 
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G.E. has developed a small, self-excited a-c tacho- 
meter generator, Type SMY-54, designed specifi- 
cally for low speed operation. It has a speed range 
of 10 to 1000 rpm. 

In this new a-c tachometer, there are no brushes 
and, consequently, no voltage inconsistencies . . . 
even at speeds as low as 10 rpm. It is not necessary 
to use large contact rolls to obtain speed amplifi- 
cation. Moreover, the light weight and small size 
of the contact roll which can be used with this 
tachometer enhance its usefulness in applications 
where space is limited and where contact roll pres- 
sure must be kept to a minimum (in extruding 
metal alloys and plastics, for example). 

The G-E Type SMY-54 tachometer is wired to 
a voltmeter which can be calibrated either in inches 
per minute or in revolutions per minute. The in- 
strument may be mounted apart from the genera- 
tor to be within the normal range of vision of the 
machine operator. A recording instrument may 
also be added to provide a graphic record of 
machine speed. For complete details, check Bulle- 
tin GEA-4324 on the coupon. 


G.E. can supply this ) 
special scale for use x 
with the Type SMY- 4 ; ‘ yiiiility 
54 tachometer. It * . 

makes possible very i 

accurate measure- — .‘~” 
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POWER RECTIFIERS 


SCA Selenium Rectifiers are ENGINEERED FOR 

ENGINEERS. Improved performance at lower costs 

through ENGINEERED adaptability. Selenium Corporation 

of America meets exacting specifications of modern electronic 
developments. Manufacturers of a broad line of Selenium Power 
and Instrument Rectifiers, Self generating Photo-Electric 

Cells and allied scientific products. 


Selenium Rectifiers are rapidly becoming standard in industry 
for all rectifier applications. Selenium Corporation of America’s 
engineering experience can be called upon for the development 
and production of special rectifiers for any application. 


CHECK THESE CUTSTANDING FEATURES: 


Permanent characteristics From 1 volt to 50,000 volts 
Adaptability to all types of rms. 

circuits and loads 
™ Unlimited life—no moving 

parts 

. i  Economical—simple to in- 

™ Immunity to atmospheric : 

changes stall—no maintenance cost 


From 10 micro-amperes to 
10,000 amperes 


M High efficiency per unit M Hermetically sealed units 
weight available 


SELENIUM CORPORATION OF AMERICA 
Affiliate of Micrrr: Incorporated 


2160 EAST IMPERIAL HIGHWAY e EL SEGUNDO, CALIFORNIA 
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TAPPAN STOVE gets Higher 
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300-ton Lake Erie Hydraulic Press in 
operation in the plant of The Tappan 
Stove Company at Mansfield, Ohio. 
Press is used for drawing, flanging and 
blanking operations in the manufac- i aut na a 
ture of top rolls and main tops for SK ee 
Tappan Ranges. E SiMe ee ~~ se 
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| Quality Production with 
LAKE ERIE Uvdrautic Press 





In the manufacture of top rolls and main 
tops for its nationally-known line of 
ranges, The Tappan Stove Company has 
found that slow drawing on its Lake Erie 
Hydraulic Press permits the metal to flow 
properly. This eliminates wrinkles and 
hand work. Quality of the parts is im- 
proved, labor for hand work is saved, and 
further savings are made on inspections, 
which are greatly simplified. 

This is another good example of the abil- 
ity of today’s hydraulic presses to simplify 


@ Leading manufac- 
turer of hydraulic 
presses—all sizes 
and types—metal 
working... forging... 
metal extrusion... 
plastic molding... 
processing... rubber 
vuleanizing ... stere- 
otyping... special 
purpose. 


merricets 
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Inserting a top roll blank in the Lake Erie Hydraulic Press. 
Top roll is formed in a single operation. 








Top roll being removed from press. Uniformity is an important 
characteristic of parts produced on Lake Erie press. 


production, improve product quality or 
decrease production costs. It will be to 
your advantage to investigate the applica- 
tions for hydraulic presses in the manu- 
facture of your products with a view to im- 
proving their quality or decreasing their 
costs. Lake Erie engineers, through their 
day-to-day consultations with leading 
manufacturers in all branches of industry, 
have a wealth of information on hydrau- 
lic press applications. They will be glad to 
assist you in any way. Merely call on them. 





LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF . 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 
878 Woodward Avenue, Buffalo 17, New York 


ENGINEERING CORP 3 . 
BUFFALO. NY US.A. 


FELLER ENGINEERING DIVISION 
SPECIALISTS—EXTRUSION AND 
FORGING PRESSES 


1100 Empire Building, Pittsburgh 22, Pennsylvania 
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A quarter in the slot . . . and the hotel radio comes to life. 
The travel-weary guest can relax with exactly two hours of 
his favorite music. The control that times the program is 
operated by a Telechron synchronous electric motor. 


This is only one of many applications for Telechron motors. 
Dependable and versatile, they have been used successfully 
in clocks and timing devices for 25 years—and more. New and 
unusual applications to automatic timing, switching, recording 
and control equipment are being developed constantly. Perhaps 
a Telechron motor is the answer to your needs. 


Telechron motors are easily adapted to a wide variety of 
electric devices—complicated control mechanisms as well as 
simple switches. They’re self-starting, and reach rated speed 
almost instantly. They operate in perfect synchronism with 
ali commercial frequencies . . . can’t run faster or slower. Con- 
servative torque ratings, precision building and Telechron’s 
exclusive oiling system assure long, trouble-free service. 


A Telechron motor gives your product the extra sales 
advantage of Telechron leadership. For over 25 years, Telechron 
has been the largest producer of synchronous electric motors. 
Every one is Underwriters Laboratories approved. Why not 
let Telechron’s application engineers study your motor needs? 
They'll be glad to make recommendations. Just address Motor 
Advisory Service, Dept. H, Telechron Inc., Ashland, Mass. 
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Telechron Motors Are Now 
Being Used for : 


Stoker, Oil Burner and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 
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The First and Favorite Synchronous Electric Timing Motor 
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fabricators in every field. Your detailed in 






SuVeneer Clad Metal 


* 
Superior Steel 
n the production of fine strip steels since 1892 Stainless in all qredes CORPORATION 


CARNEGIE, PENNSYLVANIA 


Alloys and Spring Steels 


Electrical equipment is no better than its insulation 





e@ For production, maintenance, or repair chandise Distributor for details. Or write direct 
of electrical equipment, use G-E Insulating to Section RIMA-478, Resin and Insulation 
Varnishes. Consult General Electric, too, for Materials Division, Chemical Department, Gen- 
superior finishing and sticking varnishes. eral Electric Company, Schenectady 5, N. Y. 
General Electric’s expert technical service 
benefits from 46 years of varnish research and FOR INSULATING ¢ FINISHING e STICKING 
manufacture. Strict G-E Quality Control of every 
step in the manufacturing process assures uni- 
formity of product month after month. 
With its huge productive capacity, General 
Electric can now supply all these varnishes in 
quantity. Call your local General Electric Mer- 


GENERAL @ ELECTRIC 


CD47-18 


OFFERS A COMPLETE LINE OF INSULATING MATERIALS 





A Kechrusator 


Tough jobs like this are easy with H-P-M 


Only 70 seconds per cycle is required to make 
this pair of large plastic moldings for the new 
Kelvinator refrigerators . . . high-speed, accurate, 
profit-making production at its best. 

These pieces rank among the largest and longest 
ever produced on a single injection chamber 
machine. Made of white polystyrene, the casting 
weighs 12 ounces and has a projected area of 120 
square inches. 


For Your Plastic Production—I here’s a size of H-P-M 
injection molding machine to suit your plastic parts 
production. Completely self-contained, you have 
only to connect it to electric power and cooling 
water, and it’s ready to go to work. 

All actions are hydraulically controlled; no com- 
plex mechanisms. Operation is quickly mastered, 
so your labor costs with an H-P-M injection 
molding machine are low. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 1004 Marion Road, Mount Gilead, Ohio, U.S. A. 
Branch Offices in New York, Philadelphia, Cincinnati, Cleveland, Detroit and Chicago. Representatives in other principal cities. 
Export Dept: 500 Fifth Avenue, New York, N. Y. Cable—"“Hydraulic” 


Set Chined peulic Iniection Machines 


FOR MOLDING THERMO-PLASTICS 





REVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE TAs 








YOUR ANSWER IS... 


Taya: 





What insulated conductor is most efficient 
for your needs? Your answer is specially 
constructed Besto-Wire . . . because spec- 
cially constructed or standard Besto-Wire 
is asbestos wire at its best. Our engineers 
will design and construct asbestos insu- 
lated wire to your specifications. 


WE DO... 
synthetic tape or varnished cambric covering of 
bare copper, nickel, or monel conductors. 


WE BO... 
moisture- or heat-resistant type impregnation of 


felted asbestos. 


WE DO... 
make felted asbestos of mil wall thickness to 
your order. 


WE DO... 
overall braiding with cotton, rayon, asbestos, or 
glass yarns. 


WE DO... 
braid finishing with lacquer, flameproof, mois- 
ture- or heat-resistant compounds. 


WE DO... 
all THE ABOVE insulations in any combination. 


WRITE FOR CATALOG © SAMPLES ON REQUEST 
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ASBESTOS WIRE AT ITS BEST 


COPPER, NICKEL OR MONEL CONDUCTORS 


Manufactured in Accordance with N.E.M.A. Specifications 
Approved by Underwriters’ Laboratories, Inc. 
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Where Perfo PMANCE —.... secause wich mMicnocasr, in the production of small 


parts up to 4 oz., you can now use to full advantage the 
high melting point, non-machinable alloys which offer 


extreme resistance to abrasion, heat, corrosion, and 
oun 5 maintain strength and hardness at high temperatures. 
MICROCAST permits the use of these alloys because even 
intricate shapes as cast are precision smooth, of sound 


ON SMALL CASTINGS structure and to such dimensional uniformity that virtu- 


ally all machining is eliminated. 
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_—- COSTS THRU MICROCAST The Name Microcast Is a Registered Trade Mark 
1. Requires no expensive machine tool of Austenal Laboratories, Inc. 
equipment, dies, jigs, or fixtures. 

. Little or no machining required. 
. In many instances plating is eliminated. 


4.1 ducti ths faster thi , 

nL—_a. It will be advantageous to the forward-looking engineer 
. Adaptable to both small and large vol- and production executive to investigate the possibilities of 
ume production. the Microcast Process. Substantial improvement in parts 
. Low capital expenditure makes it ideal used in machines and equipment may follow. Austenal 
where design changes may be frequent. | Laboratories will be pleased to cooperate with industry 
>>) toward producing Microcastings to meet special require- 
ments and specifications. Our present capacity is 1,000,000 

Microcastings per month. 


AUSTENAL LABORATORIES, Inc. 


roroCss7 224 East 39th Street, New York 16, New York 


5932 South Wentworth Ave., Chicago 21, Illinois 


COPYRIGHT 1947, AUSTENAL LABORATORIES, ING, 
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RANDFATHER’S CLOCKMAKER didn’t 

worry about the effect of temperature on the 
length and arc of a clock’s pendulum — a minute lost 
or gained didn’t matter. Today it does — and today 
we have the alloy Nilvar. 


Nilvar is a remarkable alloy which has identical 
microscopic length at widely varying temperatures. 
For that reason, Barr Manufacturing Corporation 
selected it for the pendulum of its new “miracle” 
Executive Clock which depends for its accurate oper- 
ation upon the unvarying characteristics of the pendu- 
lum arc -—— at any temperature. 


This unusual clock provides synchronous motor 
accuracy, yet operates from a self- 
contained power supply. In operation, 
as the pendulum momentum gradu- 
ally lessens, its arc decreases until, 


The B. GREENING WIRE COMPANY, LTD. en 


Hamilton, Onterio, Canada 


BRANCHES: Chicago ° Detroit Cleveland 


Reg. U.S. Pat. Off. 


4 


ah 


at a pre-determined point a tiny weight is released 
which imparts fresh momentum to the pendulum. 
Thereupon the weight is instantly retrieved by a 
small-battery-energized electro magnet, in prepa- 
ration for another cycle. No alloy but Nilvar could 
permit such critical pendulum arc control; for Nilvar 
has the lowest T. C. of expansion of any alloy 
yet developed — even lower than that of quartz. 


Somewhere in your engineering or production 
operations — or in the operation of your product — 
the critical dimensional stability of Nilvar may help 
to solve a problem of long standing. Why not call on 
Driver-Harris engineers for their recommendations. 


Driwer-Harris 
COMPANY 


HARRISON, N. J. 


Los Angeles San Francisco 





For manufacturing, domestic, 
industrial and utilities 


wiring lie, 


Specify wire and cable insulation 
made from GEON Plastics 


8 REASONS WHY... Excellent electrical properties 


Thin coating of insulation 
More conductors in a given space 
Ease of handling 
fasy stripping 
Light weight 


Resistance to ozone, wear, sunlight, 
water. chemicals, and most other 
normally destructive factors 


* 14 colors including NEMA standards 


Be sure to specify wire or cable insulated with GEON in 
order to get a// these advantages. Or, for information 
regarding special applications please write Department 
I-4, B. F. Goodrich Chemical Company, Rose Build- 


ing, Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 


THE B. F. GOODRICH COMPANY 


B. F. Goodrich Chemical Company .....25:° 


GEON polyvinyl materials @ HYCAR American rubber @ KRISTON thermosetting resins @ GOOD-RITE chemicals 
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A Little 
“IRONING” 


That's Long 
Overdue! 





Now that we're approaching the good old days of sell and deliver, why not “iron out” the 
flaws in those backward numbers? Simply changing to a different material may easily do 
it. Better ductility, greater rust. resistance, cleaner machining, finer finish, more resilience, 
firmer joints—any one of such improvements can boost a slow seller into first place over 
night! In this respect, we suggest you get closely acouainted with the SEYMOUR products 
described below. 





LET THIS “‘BIG 4’ HELP 


SEYMOUR 
NICKEL SILVER 


A wide ductility range makes 
it the perfect alloy for spin- 
ning and drawing. 

Its silvery white color makes 
it an excellent base for 
plated ware. 

Has the ideal uniform grain 
for the etching process. 
Leaded for free cutting, it 
has unsurpassed workability. 





SEYMOUR 
PHOSPHOR BRONZE 


High corrosion resistance 
solves most salt water and 
dampness problems. 
Remarkable fatigue resist- 
ance. 

Fine resilience, producing 
springs of almost endless life. 
Extreme toughness makes it 
highly dependable for small 
bearings. 


IRON OUT 


SEYMOUR 
NICKEL ANODES 


Made of virgin nickel elec- 
trically melted. 


Cast under accurate pyro- 
metric control and constant 
laboratory check. 


Special grain structure re- 
duces sludge and loose 
nickel. Made in all standard 
shapes and formulas. Spe- 
cial anodes to order, 


REMEMBER THE NAME — 


DESIGN & PRODUCTION TROUBLES! 


SEYMOUR 
PHOSPHOR BRONZE 
WELDING RODS 


For homogeneous welds of 
high tensile strength. Clean 
melting, good penetration. 


Result of over 60 years in 
the manufacture of non- 
ferrous alloys. 


In grades A, C and D at 
most welding supply houses. 


SEYMNMOLUR 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN., U.S.A. 
NONFERROUS ALLOYS SINCE 1878 
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* RICHARDSON MEANS 


Nows you can’t kid Calipers, 


Richardson tool makers are trained to 

respect tolerances. This is exact work with 

-no guesses allowed! Joe and others like 

him, are skilled from feet to finger tips. 

They learned the ropes a long time ago and their 
craftsmanship is paying dividends today. 


To whom? To any Richardson customer... or prospective 
.-who wants to feel confident that his job 
is being handled by men who aren’t baffled by complicatioas; 
by men with the ability to take every job in stride.. 
a really complete service . 


customer. 


. delivering 
. from plan to finished product. 
We often build special equipment to meet our own 
production needs. Versatility in plastics ... that’s what 
we call it. Why not see how it works... 
Plastics Exposition, Booth 


: INSUROK 2Zreccsion Plastics 
The RICHARDSON COMPANY 


& Sales Headquarters: MELROSE PARK, Ill. | FOUNDED 1858 | LOCKLAND, CINCINNATI 15, OHIO 
YORK 6, 75 WEST STREET ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 
PHILADELPHIA 40, PA., 3728 NO. BROAD STREET Sales Offices MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 
VELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M. BLDG. + ST. LOUIS 12, MO. 3579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. * NEW BRUNSWICK, N.J. + INDIANAPOLIS, | 


for you? 


We will be glad to welcome 
you at the §. P.I. National 


IN PLASTICS ee ee 


“RESEARCH 

-+»@ continuous transfor- 
mation of possibilities into 
practical ideas in plastics. 


* DESIGNING 

. Artistic visualization. 
Creative engineering. 
Practical planning for 
efficient plastics production. 


* LAMINATING 

.. Sheets, rods, tubes. 
Standard NEMA grades; 
over 100 special grades. 


* MOLDING 

.+« Rubber and bitumi- 
nous plastics; and synthetic 
resin plastics... Beetle, 
Bakelite, Durez, etc, 


* FABRICATING 

. ++ Complete equipment for 
drilling, punching, saw- 
ing, turning, milling, etc. 





The Quiet is 


Mount a Federal Bearing on a shaft...start the motor...then 
listen. The quiet you hear is a silent measure of Federal’s 
over-all precision. 

It means the ball track has been ground to a chatter-free 
finish and to just the right radius. The bore is cylindrical, 
not tapered or bell-mouthed; sides of the rings are parallel 
to each other and the ball track; the bearing is neither too 
tight nor too loose; and it has “purred” its way through 
Federal’s rigid sound tests. 

Rounding out this precision package are Federal- 
manufactured balls, uniformly spherical within 
.000025” and not varying in diameter more than 
.00005” in any bearing. 











in the Package, too! 


Before any Federal Ball Bearing starts on its way to in- 
dustry’s assembly lines it has gone the route of over 100 
individual production, inspection and cleaning operations 
... with every fourth operator an inspector. 

It all adds up to quiet running and smooth, friction-less 
operation wherever moving parts turn on Federal Bearings. 

That’s why, wherever tolerances are tight, specify Federal 


Ball Bearings...in any range or size-- 


THE FEDERAL BEARINGS CO., INC. 


Wlakers of Gine Ball Bearings 


Detroit: 2640 Book Tower—26 +» Cleveland: 402 Swetiand Building—15 
Chicago: 8 S. Michigan Ave.—3 « Los Angeles: 5410 Wilshire Blvd.—36 


+ POUGHKEEPSIE, NEW YORK 


FEDERAL BALL BEARINGS 


ONE OF AMERICA'S LEADING BALL BEARING MANUFACTURERS 
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36 TRUARC rings reduce weight, eliminate parts 
in complex radar aircraft antenna! 


® Waldes Truarc Retaining Rings 
cut machining, assembly, maintenance time 


Tiny rings easily installed keep 
link pins in position, are easily 
removed for maintenance. 


- , . : 


eal) Se ao 


ery Teel b et 14 eee eh POST Nae 11d 


a ball-bearing retainer, allows space in this gear and worm Pieetai aL hM t1e 


use of shorter bushing. Tey lire t it da) plified with Truarc ring. 


“TRUARC NOT ONLY REDUCES WEIGHT IN They do not deteriorate under the most rigorous 


OUR APS-4 AIRCRAFT ANTENNA,” states Dalmo- 
Victor, of San Carlos, California, ‘but also saves 
numerous machining, drilling and threading opera- 
tions and reduces assembly and maintenance time. 
Waldes Truarc Retaining Rings are easy to install 
and remove, give equal pressure over a continuous 
surface because of their perfect circularity, and 


operating conditions.” 

Wherever permanent maintenance of tolerance 
is important, Truarc rings keep moving parts in 
accurate relationship. In all industries, designers 
find Truarc a better way of fastening machine parts; 
production and maintenance men find Truarc cuts 
costs. Send us your drawings; Waldes Truarc engi- 


eliminate large numbers of tools hitherto required. neers will be glad to show how Truarc can help you. 


@ Send for New Truvare booklet, 
“New Development In Retaining Rings” 


oltaeelieatianeatanetentiemmendamtanetentmmtiaateetnmtamtantaee 


Waldes Kohinoor, Inc., 47-16 Austel Place 17°M 


WAL D & & Long Island City 1, N. Y. 


| 

| 
2 Please send booklet, "New Development In Re- | 

4 taining Rings" to: | 
I scscnipsiiiiarainaniacnasiatiaininimiap nnn 

tons I, cities diticniieimatbiieeemiecien.: 3 
— cP ] 
$$$ ______________-_ | 
Ninceukisdcdiesiniainiaiel | 

| 

! 
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PATENT RE 28,144 AND OTHER PATS PEND Company 


RETAINING RINGS 


WALDES KOHINOOR, INC., Long Island City 1, New York 


Business Address. 


City Zone____State 


Dae am ee ae a ee eee 
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rofit engineerin 
0-D eaten 


Perhaps you're starting from scratch 
with a completely new product. Maybe 
you're sprucing up an old one. Or pos- 
sibly you’d like to tighten assembly 
costs—bring your soaring break-even 
point back to earth. Regardless of what 
your specific problem may be, if capac- 
itors play a part in your plans, C-D 
engineers can do a job of profit engi- 
neering for you. 

Unequalled specialization has enabled 
us to design and build over 250,000 


MICA « DYKANOL . 


TYPICAL 


PAPER oe 


different types of capacitors, Typical of 
this experience are the capacitors shown 
below—designed by C-D engineers to 
meet the specific production and profit 
problems of manufacturers like yourself. 
CATALOG OF STANDARD TYPES 
AVAILABLE ON REQUEST 
Cornell-Dubilier Electric Corporation, 
Dept. H4, South Plainfield, New Jersey. 
Other large plants in New Bedford, 
Worcester and Brookline, Mass., and 


Providence, R. 1. 


ELECTROLYTIC 


c-oD 


MADE-TO-ORDER 


















CAPACITORS 


DESIGNATED AS THE. TYPE HKG SERIES, these hermetically-sealed capacitors are available in a wide range of capacities at 2,000 
and 2,500 V.D.C. Ruggedly constructed, they embody the research experience of over 37 years devoted exclusively to capacitors. 
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day’s work for 


MULTIPRESS 


Mlere’s proof, right from the production line, of the quick ease with which 
MuLtT1PREss can be retooled for one high-speed job after another. With these six 
efficient tooling set-ups, The Buckeye Stamping Company, of Columbus, 
Ohio, adapts their MULTIPREss units to changing production needs with minimum 
loss of operating time. All six operations could be handled on one MULTIPRESS 
in a single day! Using a special die adapter on the Multipress ram, die change 
time can be reduced to as little as five minutes. 


To this simplified tooling, MuLTIprEss adds unusual operating flexibility. 
Six models, in 4, 6 and 8-ton capacities, offer a choice of manual and automatic 
tonnage, speed and cycling controls for almost any type of “pressure” job. 
Standard MuLT1PREss accessories include benches, side shelves, work-table 
extensions, a variety of bolster plates, and accessory tooling for indexing, pelleting, 
foil-marking and many other special operations. 


Write for full details on this cost-cutting, production-boosting, bench-size 
tool of amazingly compact and efficient design. 


THE DENISON ENGINEERING CO., 1199 DUBLIN RD., COLUMBUS 16, OHIO 


DENISON 


EQUIPMENT sz APPLIED 


Di ae)| Were 
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Hiundreds of manufacturers in the Middle West turn to 
Granite City for fine quality steel tailor-made to their 
own particular specifications, for Granite City is the 


logical supplier for this great industrial area. 


The facilities of the Granite City Steel Co. have always 

been large enough to employ the most modern manufac- 

| turing processes developed by the steel industry... yet 

small enough to pay scrupulous attention to details that 

produce steel of fine quality. For the best in quality, 
specify Granite City Steel. 


Granite City Steel Company 


GRANITE CITY, 





ILLINOIS 





Milwavkee «© Memphis 
Minneapolis « Moline 
New York e St. Lovis 


Chicago « Cleveland 
Houston ¢ indianapolis 
Kansas City ¢ Los Angeles 


GRANITE CITY STEEL 


HOT ROLLED SHEETS + COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD «+ TIN PLATE 
TERNE PLATE « ELECTRICAL SHEETS e TIN MILL PRODUCTS « PORCELAIN ENAMELING SHEETS 
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“Veeder-Readings’ 


ARE DIRECT READINGS 
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s+ THAT MINIMIZE 
CONVERSIONS, 
ERRORS, DELAYS 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 
In Canada: Veeder-Root of Canada, Ltd.,955 St. James Sct., 
Montreal 3. In England: Veeder-Root Ltd., Dickinson 
Works, 20 Purley Way, Croydon, Surrey. 


Here’s a new idea that’s catching on 
among users (and builders) of machine 
tools: | 

Put an end to the setting and reading of 
hairline-graduated dials on all types of 
machines. 

Install a Veeder-Root Counting 

Device that will give direct and 
accurate Countrol over rate of feed, depth 
of cut, or any other phase of operation. 


Then operators and inspectors get 
their Facts-in-Figures directly, plainly, 
unmistakably ...in bold, easy-to-read 
figures that don’t have to be converted, 
decoded, or otherwise translated. 
Veeder-Root engineers will show you 
how frontline machine-tool builders 

are now using built-in Veeder-Root 
Countrol to save time and trouble for 
their customers and for themselves. 


Just write and say when you would like 
to have a look at these interesting 
case-histories. 
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arings y "XLS" Series 
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ee error NORMA-HOFFMANN 


2 Are compact, light in weight. 


3 Allow greater latitude in design. Precision BEARINGS 


4 Provide utmost in accuracy, rigidity, load capac- 
ity and friction-free operation. 





NORMA-HOFFMANN BEARINGS CORPORATION 4 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, 
San Francisco, Seattle, Phoenix 
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(1) Determi rating conditions 0° 
t in the brush manufac- re 
opinion 4s to 
(2) Determina Stackpole high- 
such factors aS °° 
tion, minimized com 
(3) Extensive laboratory imentati in small motor brush performance We can do 
the same on your ap fication. If you agree it is 
at least worth jal—write today. Put the 
n of proof on Stackpole! 
hes for all rotating electrical 
Stackpole engineerin records include dozens of equipment af oO to manu acturers © 
cases where thoroug -going check-ups of this original equipment. Buy your replacements 
type have resulted in marked improvements from the equipment manufacturer. 
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electronic control units. electronic engineers. This 
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ve) Federal noark 


ee 
INDUSTRIAL CONTROLS 
Federal Electric ae Company, Executive Offices: 50 Paris Street, Newark 5, N. J. Plants: Hartford, Conn. + Newark, N. J. St. Louis, Mo, «L,I. City, N.Y. 


FEDERAL ELECTRIC PRODUCTS COMPANY, MANUFACTURERS OF A COMPLETE LINE OF ELECTRICAL PRODUCTS 
INCLUDING: MOTOR CONTROLS, SAFETY SWITCHES, CIRCUIT BREAKERS, SERVICE EQUIPMENT, PANELBOARDS 
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Repeal Copper Import Duty 


NLESS immediate action is taken 

to expedite the importation of 
foreign copper, vital electrical industries 
and all manufacturers of motor driven 
equipment are faced with serious curtail- 
ment of operations. The most obvious 
form such action can take is repeal of the 
$80 a ton import duty. 


The import tax on copper was originally 
imposed in 1930 as a depression measure 
to protect American producers at a time 
when world copper prices had sunk far 
below the domestic level. The situation 
is now reversed. There is—and will be 
for sometime—a real shortage of copper. 


Partly due to strikes in the copper mines 
and smelters, less than half the copper 
consumed in 1946 was mined domestically. 
The rest, some 657,000 net tons, was made 
up of purchases and stocks of the Metals 
Reserve Corporation—all duty free. 


Estimated domestic production for 1947 
is 950,000 tons; estimated consumption is 
1,400,000 tons. The deficit of 450,000 tons 
must largely come from private imports 
of copper since no government purchases 
have been made this year and its stockpile 
of 160,000 tons at the beginning of the 
year will be exhausted this month. 


A year ago copper sold for 12 cents a 
pound. Under government controls it 
rose to 1914 cents in November. When on 
February 28 last Metals Reserve Corpora- 
tion, announced it would sell its remaining 
stocks at cost of acquisition (17% cents) 
plus the 4 cent tariff, the domestic price 
jumped to 21% cents. 
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Even higher prices are in sight unless 
the duty is removed. As of mid-March, 
the world price of copper was 22.85 cents, 
to which the duty would be added. 


Most logical source of supply is South 
America, where American interests pre- 
dominate. But only about 25,000 tons a 
month is considered available to the United 
States. British, French and Belgian colo- 
nial output elsewhere is largely committed 
to the mother countries. 


Largely due to the efforts of Rep. James 
T. Patterson (R. Conn.) on March 13, the 
House of Representatives quickly adopted 
a compromise bill (2404) suspending im- 
port duties on copper for two years, to 
March 31, 1949. Original proposals were 
from one to three years. The measure 
has now gone to the Senate where it 
must first be considered by the Finance 
Committee, which is under the chairman- 
ship of Sen. Eugene D. Millikin of Col- 
orado. Much tougher sledding is expected 
here. Some Western Senators are de- 
manding that the suspension be limited to 
one year (1948 is an election year). 


Continuing shortage of copper wire and 
cable will affect every reader of this pub- 
lication. Jobs throughout the industry are 
at stake, from wire mills to end product 
makers. Jobs in the copper mines are not 
in jeopardy; rather the problem is to obtain 
more workers for the mines. We urge that 
you write both your Senators telling them 
how the tight supply situation in copper 
has and will affect your business. Do it 
at once as foreign buying is at a stand- 
still, pending Congressional action. 










The electronic flashtube was introduced as a photo- 
graphic light source by Dr. Harold E. Edgerton and his 
associates just prior to World War II. It. offered to 
the photographer a number of positive advantages over 
previously used photographic light sources and thus 
gained rapid acceptance. Some of the advantages were 
lack of glare and heat, as compared with filament lamps ; 
low power consumption ; economy in use as compared to 
ordinary photoflash lamps (one electronic flashtube is 
good for 10,000 or more flashes); superior spectral 
quality of the light emitted, its richness in short-wave- 
length energy taking maximum advantage of the sensi- 
tivity of black-and-white films, while its spectral distri- 
bution approaches daylight closely enough for use with 
outdoor-type color films; the speed of the flash, from 
1/5000 to 1/30,000 second makes it useful for photo- 
graphing moving objects without need for high-speed 
camera shutters; high efficiency—30 to 50 lumens per 
watt. 

Inevitably, there were corresponding disadvantages. 
The first cost of an outfit is higher than that of conven- 
tional flashlighting equipment. The power supply was 
heavier and less easily portable. The high voltages in 
use require care in handling and servicing. Unlike other 
light sources, the flash is accompanied by a certain 
amount of noise, especially at high power loadings. 

Some of the disadvantages have been overcome; 
others have simply been accepted as minor annoyances, 
outweighed by the many positive advantages of this 
new light source. News and magazine photographers 
have led the swing to electronic flash lighting; studio 
workers are not far behind. During the war, the armed 
services made wide use of electronic flashing units for 
photographic and signaling purposes, and the wide 
variety of ready-made components available to the 
designer today is a direct outgrowth of the many 
special-purpose equipments designed for military needs. 

3asically, the electronic photoflash consists of a gas- 
filled tube incorporating two electrodes. The discharge 
of a large, high-voltage capacitor through this tube 
causes it to emit a brief but very brilliant flash of 
light. Associated control circuits are used to determine 
the instant of flashing and synchronize it with the 
photographic equipment in use; more or less con- 
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Principles and Design Factors of 


ELECTRONIC 
PHOTOFLASH UNITS 


JOHN S. CARROLL 


Electrical Engineer 


ventional power supplies are used to recharge the 
capacitor for succeeding flashes. 

Electrically, all flashtube circuits may be classified in 
two classes, determined by the type of tube in use. 
In the first type, the gas filling in the tube is at suffi- 
ciently low pressure so that flashover will take place at 
relatively low voltages, less than that to which the 
capacitor is charged; the optimum is usually about 
1750 volts. If such a tube is connected across the 
terminals of a capacitor charged to 2000 volts or more, 
it will immediately flash. Such tubes are used in many 
low-priced flash units at present on the market; these 
units contain a high-voltage relay which connects the 
capacitor alternately to the source of charging voltage 
and the flashtube. 

The second type of flashtube is gas-filled at a pressure 
approaching one atmosphere; this pressure is suffi- 
ciently high so that the tube will not flashover at the 
peak voltage of the capacitor. Such tubes are provided 
with a third electrode, usually a wire or small band 
wrapped around the outside of the tube. The anode 
and cathode of the tube remain connected to the ca- 
pacitor at all times. When a high-voltage, oscillatory 


discharge is applied to the third electrode, the gas in the 





General Electric Co 


Fig. 1—An example of a straight flashtube and a special 

circular tube. Straight tubes have been made in lengths 

ranging from less than 4 in. to a little more than 5 ft. 

In this illustration are shown the FT-422 above and 
the FT-429 and FT-108 below: 
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THE BASIC PROBLEM IS TO PROVIDE A 


POWER SUPPLY, FROM EITHER A-C OR D-C 


FOR A CAPACITOR WHICH IS DISCHARGED 


THROUGH A_ HIGH-VOLTAGE, GAS-FILLED 


FLASH TUBE IN A FEW MICROSECONDS. 


tube becomes ionized and conductive, initiating the flash 
discharge. 

Choice between the two methods of flashing is based 
on a number of factors. The light output of a flash- 
tube is a function of the energy input to the tube and 
the tube efficiency (lumens per watt input). The tube 
efficiency, in turn, is to some extent dependent on the 
gas filling pressure, tubes designed for low-voltage 
flashover having a lower efficiency than those with higher 
pressure and breakdown voltage. From the economic 
standpoint, a smaller and less expensive power and 
control unit is required for the low-pressure type of 
tube, though the switching relay needed in this type of 
outfit must be of high quality, superior insulation and 
wide contact spacing. Such outfits do have a high safety 
factor, however, as high voltage is not present at the 
tube socket and in the external wiring except at the 
instant of flashing. 

The simplest basic flashtube circuit is shown in Fig. 
4. In this circuit, the capacitor C is charged from a 
source of direct current through the resistor R, and dis- 
charged through the flashtube FT by means of the 
relay S. 

This circuit is used with such types of flashtube as can 
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Fig. 2—Flashtubes are so mounted as to minimize 
breakage and to protect the user from exposed electrical 
parts. Some assemblies provide for forced air cooling 
and others are incorporated in integral reflectors. Shown 
above are the FT-220, FT-214, FT-524 and FT-403. 
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Fig: 3—A Sylvania R-4330 has the spiral glass dis- 
charge tube completely enclosed (left) and gas pressure 
may be higher than in the enclosing envelope. The 
Amglo 54R4X (right), however, secures comparable 
results with an open-end tube and the outer glass en- 
velope filled with gas, as well as the tube. 


be flashed at voltages equal to or lower than the 
capacitor voltage, without preliminary ionization. Such 
tubes will flash at voltages of 1750 to 2000 and the 
capacitor is usually charged to about 2250 volts. 

The resistor R serves to limit the charging current 
drawn by the capacitor to a value which is safe for the 
power supply. Where a transfer switch or relay is 
not used, as is the case with the ionizing type of flash- 
tube, this resistor also serves to prevent the tube from 
going into a sustained glow discharge and damaging 
both the power supply and itself. Its value may be 
derived from the modified time constant formula 


T=5CR 


where JT is in seconds, C in microfarads, and R in 
megohms. The constant 5 represents the number of 
time constants required to charge a capacitor to about 
99 per cent of capacity. 

To avoid excessively heavy power drains from the a-c 
line, the value of T for most single-flash units is usually 
taken at not less than 5 seconds and frequently, on 
large units, 15 seconds or more. Battery-operated 
units seldom have sufficient current available in the 
primary circuit to require limiting in the 
secondary. 

Too, in many cases the leakage reactance of the 
power transformer is sufficiently high to prevent ex- 
cessive current from being drawn by the capacitor. In 
this case, the charging resistor is either unnecessary or 
may be considerably reduced in value. In practice, 
both types of current limiting are used, sometimes in 
connection with a filter capacitor to smooth out surges 
still further. Generally, the value of R varies from 
3,000 to 10,000 ohms, depending upon the other circuit 


much 
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Fig. 4—Basic circuit of the flashtube with capacitor C 
charged from d-c source and discharged through relay 
S into the flashtube FT. 





Fig. 5—Arrangement for charging capacitors in paral- 
lel but discharging them through individual flashtubes 
by means of a transfer relay. 


constants. Instantaneous currents are high in this 
circuit and the resistor should be of ample size; from 
25 to 100 watts depending upon its resistance and other 
circuit values. 

Flashtubes of the non-ionizing type do not operate 
well in parallel, and if several tubes are to be flashed 
from a single power source, individual capacitors should 
be provided for each tube. All capacitors can be par- 
alleled for charging and switched to their respective 
tubes for flashing by means of a transfer relay. <A 
suggested circuit is shown in Fig. 5. 

Relays used for this type of service must be capable 
of handling very large currents, and it is necessary to 
use well qualified contact materials. One of the best 
was a wartime development of P. R. Mallory & Com- 
pany and is composed of an alloy of silver oxide and 
cadmium, Relays using these points will be made 
available by Potter & Brumfield Manufacturing Com- 
pany and others. 

Fig. 6 is the basic circuit of the G-E and Sylvania 
flashtubes. In this case, the gas-filling pressure is such 
that the tube will not flash when 2000 volts is applied 
to its terminals. Flashing is accomplished by ionizing 
the gas in the tube through the application of a high 
voltage between an external electrode and the grounded 
terminal of the tube. The high voltage required is ob- 
tained from a small step-up transformer or induction 
coil having an output voltage of well above 15,000 
volts. The output voltage should be sufficient to jump 
at least 345 inch between a pair of %4-in. spheres con- 
nected to its secondary terminals. Excessive spark 
voltages are unnecessary and may cause arc-overs in 
certain flashtube sockets; the output voltage of the 
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Fig. 6—The basic circuit used in G-E and Sylvania 
flashtubes. Gas in the tube is ionized by a high voltage 
between an external electrode and grounded terminal. 


/megohm 


/50Q.000 ohms 


Fig. 7—lonizing voltage may come instead from the 
discharge of a small condenser charged through a po- 
tentiometer from the main d-c supply. 


induction coil should not jump a greater gap than % in. 
between 4-in. spheres connected as above. 

The coil itself should be placed as close to the flash- 
tube as possible, employing a minimum length of sec- 
ondary lead so that the voltage wave may remain as 
steep as possible, corresponding to a frequency of 10,000 
cps. Excessive length in this lead tends to reduce the 
pulse frequency and makes for uncertain flashing. 

The input to the spark coil may be obtained in various 
ways. A switch may be used in the primary circuit 
and the current obtained from a battery. This method 
is satisfactory if a condenser is placed across the switch, 
provided battery current is available, as in battery- 
operated portable outfits, and provided the switch con- 
tacts are designed to handle the current required. 
More frequently, the spark-coil primary voltage is ob- 
tained from a bleeder or voltage divider directly across 
the main capacitor. The voltage from the bleeder 
charges a small capacitor (0.25 to 1.0 mfd) which is 
discharged through the primary of the spark coil by 
means of the switch. 

Such a circuit is shown in Fig. 7. It is possible to 
make the entire triggering unit, consisting of bleeder, 
capacitor, and spark coil in the form of a single group 
attached directly to the lamp-socket holder, thus keep- 
ing the secondary lead at minimum length. From the 
standpoint of safety, the 150,000 ohm resistor should 
have ample current carrying capacity. Should this re- 
sistor burn out or open-circuit for any reason, the entire 
2000 volts would appear across both the capacitor and 
switch. 

The externally ionized type of flashtube will operate 
well when two or more are connected across the output 
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Fig. 9—Use of the Sylvania Strobotron SN-4 as a con- 

trol tube for operating the flashtube FT. Closing 

switch S initiates glow discharge in SN-4 and discharges 

1-mfd condenser through primary of the spark coil, 
flashing the flashtube FT. 


Fig. 10—Typical power supply with full-wave rectifi- 


cation for use with flashtube. 



























bv. kK. Mallory & Co. 

Fig. 11—Use of Raytheon CK-1013 rectifier tubes in a 

voltage-doubling circuit to obtain a d-c supply for op- 
erating a flashtube. 


of a single capacitor or several capacitors in parallel. 
The tubes themselves are connected in parallel; each, 
however, should have an individual induction coil con- 
nected to its trigger electrode by as short a lead as 
possible. The primary windings of the coils may be 
connected in parallel also, and may be fed by a single 
capacitor which is discharged through the coils in the 
normal manner. 

In use, the firing of the flashtube must usually be 
synchronized to the opening of the camera shutter. 
Currently, most new camera shutters are being sup- 
plied with built-in contact for such synchronization. 
These contacts close an external circuit at a definitely 
established time with respect to the operation of the 
shutter. The contact points are designed primarily for 
firing ordinary photoflash lamps in which a_ small, 
battery-operated filament ignites a primer which in 
turn sets off the main charge of aluminum or magnesium 
shreds. The primer also destroys the filament; thus the 
contacts of the shutter do not need to break the battery 
circuit, which in any case ranges from 114 toa maximum 
of 4% volts. Thus the shutter contacts are not designed 
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Mallory 
vibrator 
W-659 


- + 
4 volts 
D-C 
P. R. Mallory & Co. 
Fig. 12—Obtaining 3000 volts d-c, with which to oper- 
ate a flashtube, from a 4-volt battery, using a vibrator, 
transformer, rectifier tube and capacitor. 
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Fig. 13—Spectral energy comparison of flashtubes wrth 
daylight, the curve for sun plus sky being from Taylor 
and Korr, JOSA, vol. 31, No. 1. The graph is from 
“General Electric Flashtubes,’ by F, E. Carlson. 


to have either high-voltage insulation or large current- 
carrying capacity. 

Shutter contacts, when used in a circuit such as that 
shown in Fig. 7, would probably have a fairly short 
life, due to the high current and reactive load. For 
this reason, various types of relay are usually used be- 
tween the shutter contacts and the spark coil. The flash 
must take place while the shutter is fully open; the 
usual shutter contact is made with a setting for “zero 
lag” in which contact is made by the points when the 
shutter has reached its maximum aperture.* 

Here a relay with minimal time lag is needed, and 
it usually takes the form of a cold-cathode, arc-relay 
tube. Thyratron tubes have also been used with equally 
satisfactory results, but require an additional source of 
power for the filaments. Relay tube tripping has the 
advantage of requiring little voltage or current to initiate 
the arc; the grid leads may therefore be connected 
directly to the low power-capacity switch contacts on the 
camera shutter. 

The basic circuit using the Sylvania SN-4 Strobotron 
as a control tube is shown in Fig. 9. The 325-volt d-c 
supply is obtained either from a separate transformer 
and rectifier, or from a voltage divider across the main 
flash capacitor. The 1-mfd capacitor is charged through 
a 10,000-ohm resistor the purpose of which, again, is 
to prevent the Strobotron from going into a sustained 
glow discharge ; it also avoids double tripping due to too 
rapid charging of the 1-mfd condenser. The 200,000- 
ohm voltage divider, tapped at 25,000 ohms, provides 
a bias of +40 volts on the shield grid of the Strobotron. 


* Time lag settings of 5 and 20 milliseconds are also available. 
of accommodating such delays are discussed later 


Methods 
















Table ___ epee and Ratings of Flashtubes of Three Manufacturers 


Type and Voltage Operating 


mfr. range Vv oltage 


piace Wades | 
Angle | ; 


Capacitance 
mfd 





6014X 1800-2000 2000 
5804X 2000-3000 2500 
51Q4X 1800-2000 2000 
54R4X 2000-3000 2500 
54R9D 2000-3000 2500 


G-E 
108 | 1000-2500 2000 
121 2000 
126 650-2500 2000 
210 1000-2500 2000 
1000-3000 2000 
1000-3000 2000 
1000-2500 2000 
1000-3000 2000 


1000-3000 2000 

1000-3000 2000 

; 1000-3000 2000 

429 1000-3000 | 2000 

503 Same as 524 with closed glass envelope 
524 2000-5060 4000 | i 
528 2000-5000 200 
617 2000-6000 4500 








Sylvania 
R-4330 2000-2500 225 32 
R-4340 2000-2500 225 120 


Closing switch S applies a momentary d-c pulse to the 
control grid of the Strobotron, sufficient to initiate the 
glow discharge, and discharges the 1l-mfd capacitor 
through the primary of the spark coil. Should the 
switch remain closed, however, the steady voltage ap- 
plied to the control grid drops rapidly to less than 2 
volts which is not sufficient to initiate a second glow; 
hence, the tube regains control as soon as the 1-mfd 
capacitor has discharged. The switch must be opened 
and the small capacitor permitted to discharge before 
the tube can again be tripped. 

Where the trigger tube circuit secures its power 
from a separate source, its constants are usually chosen 
to make its recovery time somewhat less than the 
charging time of the main flash-tube capacitor. In the 
smaller power packs, the 325-volt input is obtained from 
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Fig. 14—Performance of a standard small xenon-filled 
helix flashed from a capacity of 26 mfd, charged to 2000 
volts. From reference No. 8 listed in the bibliography 
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Same as 402 but with hole in base for separate modeling lamp 


Loading 
watt-sec. Base and phy sical data 


25-35 Standard 4-pin 
40-150 Standard 4 pin 
40-60 Standard 4 pin 
60-200 Standard 4 pin 
60-200 Large 5 pin. Ionizing type with trigger grid 


16 None-stub electrodes 
8 Intermediate screw and clip 

60 Intermediate screw and clip 
200 3 pin octal 
200 Giant 5 pin 
200 Giant 5 pin; mushroom reflector type bulb 
200 Glass sealed-beam reflector; screw terminals 
480 Giant 5 pin 


480 Spec. 3 pin with hole for air cooling 
480 Metal cap ends 

480 Metal cap ends 

480 Wire leads 


3200 | Spec. 3 pin, cooling hole 
1600 Spec. 3 pin 
36,000 Spec. 3 pin 


100 Med. shell octal, ceramic 
400 Jumbo 5 pin, ceramic 








a voltage divider across the main flash-tube capacitor ; 
hence, full voltage is not available until the main capac- 
itor is almost fully charged. In either case, proper 
firing will not take place, or starting of the flash will 
be erratic if attempted before recharging of the main 
capacitor is substantially complete. 

An incidental effect, which is in no way dangerous 
but to some users is annoying, is the noise accompanying 
the flashing of the tube, especially at high loadings. 
The noise is apparently due to the sudden release of heat 
by the flash, which causes a pressure wave within the 
tube, transmitted through the walls of the tube as 
sound. At low loadings the noise is trifling and may 
be compared to the snap accompanying the breaking of 
a matchstick ; with higher power input to the flashtube, 


(Continued on page 208) 
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at end of this article. Fig. 15 (right)—Efficiency- 
energy characteristics of flashtube FT-214, from 
“General Electric Flashtubes,” by F. E. Carlson. 
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Electrical Equipment for Aircraft 


to be Standardized by SAE 


* A committee of the Society of Automotive Engineers, with many subdivi- 


sions and with cooperation of many interests, has a comprehensive program 


VY TANDARDIZATION of aircraft electrical equip- 
ment along lines which simultaneously serve regu- 
latory requirements of government, meet the 
manufacturing needs of industry, and encourage pro- 
gressive development, is proceeding through the work 
of Committee A-2, Aircraft Electrical Equipment, of 
the Society of Automotive Engineers. 

The project provides for liaison and coordination 
between interested groups representing government and 
industry. It represents effective conversion to the 
service of industry of the SAE war engineering pro- 
gram. Facilitating the incorporation of industry’s rec- 
ommendations in AN drawings and specifications, now 
undergoing review, the undertaking accommodates the 
cooperative preparation of 

Specifications covering electrical equipment for 
personal aircraft ; 

Specifications covering electrical equipment for 
commercial aircraft when requirements can- 
not reasonably be reconciled with those for 
military aircraft; 

Specifications for items not previously included 
in the AN program ; 

SAE Standards and SAE Aeronautical Recom- 
mended Practices embodying requirements 
for equipment not yet in production. 

Initial steps include reviewing government standards 
and recommending necessary revisions to appropriate 
agencies. Effort is being made to ascertain what new 
or revised industry standards are needed, and to pre- 
pare standards, specifications, and detail drawings. 

Whereas wartime specifications were pointed to peak 
production, these new standards and specifications em- 
phasize practical manufacturing steps to reducing pro- 
duction costs. Design objectives are incorporated to 
promote technical progress. Provisions for interchange- 
ability both of present and prospective equipment, 
through installation clearance drawings, suggest fur- 
ther economy and efficiency, make modernization a 
continuing operation. 

Among specifications in preparation are those re- 
quired by the Civil Aeronautics Administration as part 
of its new Technical Standard Orders program. Cov- 
ering batteries, generators, control boxes, relays, 
switches, lights, cable, circuit breakers, starting motors, 
and landing-gear, wing-flap, and prop-pitch motors, 
these data range from general statements of perform- 
ance, safety, and environmental requirements of switches 
to detail specifications, including interchangeability and 
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in hand affecting a wide range of electrical components for aircraft. 





dimensional requirements, for circuit breakers. 

Committee A-2, under the direction of Chairman 
Edmund Thelen, of Eclipse-Pioneer Division, Bendix 
Aviation Corporation, functions as industry’s steering 
committee. Its operations are such as to encourage 
cooperation with the Working Committee of the Aero- 
nautical Board, with the Air Transportation Committee 
of the American Institute of Electrical Engineers, with 
the National Electrical Manufacturers Association, the 
National Aeronautical Standards Committee, the Civil 
Aeronautics Administration, the Air Transport Asso- 
ciation, and other groups, as well as with engineering 
representatives of CAA, Army, Navy, and industry. 
In fact, liaison and coordination is maintained with all 
agencies, whether governmental or industrial, working 
along similar lines or interested in some of the same 
technical problems, 

Objective of such relationships is avoidance of dupli- 
cating effort as well as cooperation. Military groups, 
the NASC, the CAA, and other agencies supply tech- 
nical data on limits of vibration, altitude, temperature, 
dust, humidity, fungi, and other operational and en- 
vironmental hazards to aircraft electrical equipment. 
The AIEE Air Transportation Committee participates 
in the preparation of standards covering areas of mutual 
interest and provides research data on aircraft elec- 
trical equipment problems. 

Additional to functioning as a steering committee, 
A-2 actually is providing an industrial engineering 
forum. It holds several two-day meetings each year, 
the next being scheduled for New York about May 1, 
1947. At these meetings consideration is given to 
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Eclipse-Pioneer Div., Bendix Aviation Corp. 


Dry-air pump driven at 10,000 rpm by 0.2-hp motor, 
entire unit weighing 4.75 Ib. 






engineering problems presented from various sources 
in industry. Those which appear pertinent are out- 
lined and subcommittees appointed to undertake their 
solution. 

Electrical engineers concerned with building or oper- 
ating aircraft and aircraft electrical equipment are wel- 
come to attend these meetings and to propose for com- 
mittee action any technical problems which currently 
are troublesome, or solution of which would be of 
widespread benefit in the aircraft or electrical indus- 
tries. At these meetings, as in the preparation of stand- 
ards and specifications, recognition is accorded the 
desires of industry to promote continuity of progress 
in design, as well as to identify and to correct present 
design limitations. Recognized also is the need for 
design-objective specifications which include outline 
dimensions and performance goals, both of rating and 
of environment, for equipment which manufacturers 
may desire to purchase and to use in the future. 

The work of the program actually is carried on by 
16 specialized subcommittees, each composed of engi- 
neering experts appointed by Chairman Thelen on the 
basis of their experience and familiarity with specific 
engineering problems. Additional subcommittees may 
be appointed as need arises. 

Typical operation is the work of Subcommittee A-2B, 
Batteries, of which Harold C. Riggs, of Electric Storage 
Battery Company, is chairman. This group’s agenda 
include preparation of standards for 12-volt personal 
aircraft batteries, for 24-volt, 44-ampere-hour transport 
plane batteries, and of practical data on battery main- 
tenance. This subcommittee is preparing also, for the 
information of vendors of starters, motors, and genera- 
tors, a report on the dimensions and performance of 
the 24-volt transport plane battery. 

Subcommittee A-2G, Generators, Voltage Regulators, 
and Cutouts, with J. E. Mulheim, of Westinghouse 
Electric Corporation as chairman, is preparing drive- 
end drawings for equipments to mate with pads, in- 
stallation clearance drawings for certain generators, 
designs for terminal blocks, and both design-objective 
and manufacturing specifications for commercial gen- 
erators, regulators, and cutouts. Subcommittee A-2D, 


Motors, of which L. F. Hemphill of General Electric 
Company is chairman, is seeking to meet an acute in- 
dustrial need by preparing SAE design-objective and 
manufacturing specifications for motors. The data will 
cover drives, realistic environmental testing require- 
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Automatic Electric Co 


Relay for 115 volts, 400 cycles, designed for aircraft 
service, withstanding extreme vibration. 
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ments, radio interference limits, terminal spacing and 
protection. 

Under the direction of Chairman L. B. Moore of 
Grimes Manufacturing Company, Subcommittee A-2L, 
lights, is preparing SAE standards for personal air- 
craft position and landing lights and for commercial 
aircraft lights where needed. This subcommittee is 
reviewing all existing Army-Navy specifications cov- 
ering aircraft lights, and is preparing industry’s recom- 
mendations to WCAB. Maintenance problems are 
being handled by Subcommittee A-2M, Maintenance 
Equipment & Technique. The chairman is D. M. 
McGrath, of Eclipse-Pioneer Division, Bendix Avia- 
tion Corporation. In preparation are SAE Aeronau- 
tical Information Reports (ARP) describing in detail 
the tools, equipment, and techniques essential to mod- 
ern practice in maintaining aircraft electrical equipment. 
Another objective is to coordinate new maintenance 
procedures for recommendation to vendors of acces- 
sories. 

Other subcommittees, the nature of their work indi- 
cated by their names, are: 

A-2A, Circuit Breakers, Chairman J. Ottmar, 
Spencer Thermostat Company ; 

A-2C, Personal Aircraft Power Supply & 
Starters, Chairman J. B. Hiday, Delco 
Remy Division, General Motors Corp. 

A-2F, Motor Flanges & Drives, Chairman R. P. 
Loveland, General Electric Company ; 

A-2H, Personal Aircraft Cable, L. C. Wolcott, 
Packard Electric Division, General Motors 
Corporation ; 

A-21, Inverters, Chairman R. G. Adams, 
Eclipse-Pioneer Division, Bendix Aviation 
Corporation ; 

A-2J, Terminals, Chairman H. J. Thompson, 
Aircraft Marine Products; 

A-2K, Personal Aircraft Switches, Chairman 
L. Mayer, Cole-Hersee Company ; 

A-2N, Starters, H. C. Schroeder, Jack & Heintz 
Precision Industries ; 

A-2P, Auxiliary Power Units, Chairman, Mr. 
Schroeder ; 

A-2Q, Limit Switches, Chairman W. A. John- 
son, Micro Switch Division, First Indus- 
trial Corporation ; 

A-2R, Relays, Chairman C. A. Packard, Struth- 
ers Dunn, Inc. 

Illustrative of the thoroughness of Committee A-2’s 
operations are decisions reached at a recent meeting 
whereby general environmental criteria were established 
and subcommittee work extended. In the case of elec- 
trical equipment for personal aircraft, the following 
operational and environmental conditions were recog- 
nized : 


Temperature: minus 20F to plus 120F; 

Altitude: 0 to 15,000 feet; 

Humidity: 20 to 100 per cent; 

Momentary acceleration (shock): Fuselage and 
engine, 6.6g maximum; wing and tail tips, 
24g maximum ; 

Vibration : Dependent upon location in the plane; 
resonant frequencies to be avoided. 


(Continued on page 172) 
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Special Design Requirements 


Are Basic in Electrical Exports 


* Voltages vary widely and so do line frequencies. You may need 
simpler controls, or tropicalized components. You'll have to set up 


special design criteria to properly engineer your product for export. 


ALEX. E. JAVITZ 


Associate Editor 


HAT does export design mean to you as a 
product development engineer or executive in 
the electrical field? You may know some of 
the answers. Tropicalization, for instance, has been 
well-popularized during the war. And it is fairly well 
known that power supplies vary widely from country to 
country, even from city to city. But these are just two 
out of a host of vitally important factors that are as yet 
but little known to most engineers, and these factors 
affect each element of product design from basic circuits 
to external appearance. 

The American manufacturer who looks to overseas 
markets must therefore of necessity set up a realistic 
program of product design for such markets. He must 
look to his engineering staff for continuing technical 
analysis of the problems involved. He will expect this 
staff to set special design criteria and specifications. In 
no other field, perhaps, is this more important than in 
the electrical. It will be the purpose of this article to 
appraise export design considerations as they may apply 
to electrical products; present several case-studies of 
such products specifically designed for export; and 
discuss the position of international standards in relation 
to world trade.* 

To analyze the entire range of export design problems 
as they may arise throughout every area of electrical 
manufacturing is manifestly impossible within the con- 
fines of this review. This discussion, therefore, has to be 
channeled in the direction of several specific products or 
lines of products. But it should be evident that the design 
criteria so indicated may frequently be found directly 
applicable or adaptable to other types of electrical equip- 
ment or appliances. At the very least the discussion 
should suggest to the engineer specific methods of ap- 
proach to his export design problems. 

Agreement on the necessity for special export design 
is not unanimous, but it should be noted that adverse 
opinion most generally comes from those manufacturers 
and engineers that have had little or no contact with 
foreign trade, or from those who have a fixed habit of 
thinking in terms of isolationism. A favorite expression 
is that “we are a mass-production country and if the 
foreigners don’t want to buy our mass-produced goods 





* The statistical background to this subject, and other economic factors, 
were discussed in the first of this two-article series, “Export Opportuni- 
ties Challenge Electrical Product Makers,” p. 74, March, 1947, ELsc- 
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as we make them for our market, why, it’s just too bad 
about them!” 

Even in the category of so-called “specification equip- 
ment,” such as special pumps or motors, electric locomo- 
tives, generators and other heavy equipment built to the 
foreign customer’s specifications, certain elements of 
what could broadly be called “export design” have to be 
observed. For one thing, a close study of local condi- 
tions should be made by the design engineers before any 
recommendations are submitted. Another point is that 
engineering data, diagrams, plans, specifications, instal- 
lation and servicing instructions, etc. should be fully de- 
tailed and should be made available in the language of 
the country where the equipment is to be used. 

Common denominator to most export design prob- 
lems is the wide divergence in voltage and frequencies 
in foreign countries. (See Table I for a condensed 
list of power supply characteristics in some foreign 
countries.) Voltage fluctuations form another problem 
and are common to many electrical systems abroad— 
especially in Latin America. How these and other prob- 
lems are solved in the design of specific problems is 
spelled out in the discussions that follow: 

Household Electric Refrigerators. The most common 


International Business Machines Corp. 


A 


> 


Fig. 1—American-made electric Chinese typewriter. 
Some 5400 ideographic characters are engraved on the 
cylinder and are placed in printing position by sequential 
operation of the four groups of keys. (See March, 
1947, front cover for a large close-up illustration.) 
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R. M. Hollingshead Corp., Coatings Diz 


Fig. 2 (above)—New types of packaging techniques give 
engineers interesting design opportunities. Here is a Solem 
sanding machine bound for Brazil encased in sprayed-on 
Cocoon coating. Fig. 3 (right)—British kitchens are small 
so this household washing machine for the British market 
features compactness. Wringer stows away in compartment 
Flat top also does double duty as table. 


behind louvres. 


design of hermetic-type refrigerator unit used in the 
United States is equipped with a split-phase motor 
which of course has a relatively low starting torque. The 
basic design of these motors assumes use on 115-volt, 
60-cycle lines although substantially all of them will 
operate very satisfactorily on 100 volts, 50 cycles. In 
each case the usual 5 per cent fluctuation in voltage is 
permissible and up to 10 per cent fluctuation can be 
risked, although some complications may develop. In 
order to supply foreign markets in which 50-cycle power 
supply is much more common than 60 cycles and 220 
volts is customary, all such refrigeration units must be 
specially built or must be supplied with transformers to 
reduce the voltage. Experience indicates that trans- 
formers having a capacity of up to 350 va can be sup- 
plied at lower cost than can hermetic refrigeration units 
equipped with special motor windings. Development of 
transformers for this class of foreign service is cur- 
rently under way. 

Some markets have only direct current or what might 
be considered as a bastard alternating current. The sales 
potential in these markets is relatively limited but all of 
them combined represent a substantial volume. Since it 
is not economical to build hermetic assemblies with spe- 
cial motor windings and the American standard cannot 
be adapted to operate on odd frequencies, such as 33%, 
40, 100, etc., it is necessary to continue manufacture of 
the older belt-driven type of refrigeration unit or to 
supply converters. Almost all manufacturers have built 
the belt-driven type unit in the past and some of this 
type are still being built for use in d-c areas if this 
country. It is obviously more economical to increase the 
volume of this type of assembly and operate it with a 
conventional high-torque motor having the proper char- 
acteristics. 

Local customs are frequently related to important 
design considerations. * For instance, it is common in 
many foreign markets, especially in Latin America, to 
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Table I—A Condensed List of Principal 
Power Supplies in Foreign Countries 


Country 


Mexico 


Argentina 
Brazil 


Belgium 
Czechoslovakia 


Denmark 
France 


Italy 
Norway 


Russia 


United Kingdom 
China 
India 


British East Africa 


Apex Electrical Manufacturing Company 


D-c, volts 


110, 220 


*220 
110, 120, 220 


220, 110, 120 

220, 120, 150, 
110 

220, 110 

110, 220, 120, 
125 


110, 125, 150, 


220, 250, 160 


220 


220, 110, 120, 
115, 250 
230, 220, 240 

220, 110 

220, 110, 225, 
230, 250 

*220 


Egypt 220 
Union of South Africa} 220, 230, 240, 
110 


Australia 


New South Wales 


Victoria 
Queensland 


South Australia 
West Australia 


Tasmania 


*240 
230 
220, 240 
200, 230, 220 
*220, 110, 230 
230 


mad 


Siok 


— 





A-c, volts 


*110, 125, 115, 


220, 230 
*220, 225 
110, 115, 120, 
125, 220, 230 
*220, 127, 110, 
115, 135 
*220, 110, 115, 
127 
*220, 120, 127 
*110, 115, 120, 
125, 220, 230 
*150, 125, 120, 
110,115,260, 
220, 135 
*220, 230, 130, 
127,110, 120, 


150 
*120, 110, 220 


*230, 240, others 
*110, 200, 220 
230, 220, 110, 
others 
*240, 230, 110, 
100 
200, 110, 220 
*220, 230, 240 


*240 

*230 

*240 

*200, 230, 240 
250 


*240 








42, 50, 45 


50 


50 


Note: Source ‘Reference Data for Radio Engineers,” pp 25 and 26, pub; 


lished by Federal Telephone and Radio Cor, 
denotes type of - 


of power supply c 


P aracteristics of the 
Section No. 135, of the ‘“World Electrical 


ration, New York 4. Asteris 

ply and frequency predominating. For a complete listing 
rincipal cities of the world consult 
arkets,” a publication of the Bureau 


of Foreign and Domestic Commerce, Washington, D. C., or write the bureau’s 


Electrical Division. 
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Fig. 4—This compact, attractive telephone with special 

cradle, recessed dial and other functional features has 

been designed as a universal set adaptable for use in 
telephone systems throughout the world. 


consider the refrigerator as a piece of furniture. It is 
not kept in the kitchen, but is usually displayed in the 
dining room. Our conventional white finish, therefore, 
is frequently unsuitable and purchasers ask for finishes 
in other colors to match interior decorations and furni- 
ture. And here is another interesting point: Household 
refrigerators are used to store delicacies and so pur- 
chasers insist that provision be made to prevent theft by 
servants. This calls for an attractive lock of some kind 
to be incorporated in the latch mechanism. 

Commercial Refrigeration Equipment. Problems of 
voltages and frequencies encountered in exporting house- 
hold electric refrigerators are also common to the export 
of various types of heavy-duty, commercial units such as 
used in stores, institutions, etc. On top of this, there are 
other critical export factors which the manufacturer who 
has a long range export program in mind should care- 
fully review. One is the availability of refrigerants, and 
the other is the question of servicing: 

The freon group of refrigerants, especially F-12, is 
most commonly used in the United States. There are 
some parts of the world where an active demand for 
refrigeration equipment exists but F-12 is not readily 
available. This means that limited quantities must be 
imported from the United States and reserve stocks 
maintained by sales agencies in order to render efficient 
service. Transportation costs, and incidental shrinkage 
when added to customs charges, make this modern re- 
frigerant too expensive for use in some markets and 
equipment should therefore be designed so that it can be 
used with methyl-chloride or some other more widely 
distributed refrigerant. 

In many markets the total volume of business does not 
justify the stocking of spare hermetic assemblies com- 
plete in these larger sizes yet stores and institutions 
usually carry on hand a stock of perishables which 
represents a _ substantial investment. Consequently 
prompt and efficient service is necessary and for this 
reason most of the overseas distributors who are active 
in the sale of the heavier equipment prefer the conven- 
tional belt-driven design since a limited number of spare 
parts will take care of most of the service requirements. 
Besides, it is usually possible to get conventional motors 
repaired with little difficulty. 
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Fig. 5 (left)—shows assembly of telephone components, 

providing ease of maintenance and servicing. Fig. 6 

(right) shows simplicity of wiring connections in base 
plate of the telephone. 


Air-Conditioning Units. In general many of the same 
problems that arise in refrigerating units will be faced by 
designers of air-conditioning equipment. Some special 
aspects may be noted. For instance, in many foreign 
markets, the interiors of homes, offices and institutions 
contain rooms that are generally larger than in this coun- 
try and climatic conditions are more intense. Equip- 
ment therefore must be designed with greater cooling 
capacity than is needed for our domestic purposes. In 
some markets, such as British India, air-conditioning 
equipment is likely to be used continually and life expec- 
tancy drops drastically below our experience in this 
country. 

Another point is that humidity in many countries 
overseas is often so much higher than in this country that 
the air conditioner should also have greater dehumidi- 
fying capacity. If plywood cabinets are used, extreme 
care must be taken that the panels do not warp nor that 
the laminations separate. 

Electric Ranges. American standard ranges are all 
of the 115-230 volt, 3-wire type. The internal circuits 
are ordinarily unfused with the exception of the con- 
venience outlet and possibly the lamp. Substantially all 
of the electrical equipment, including switches, wires, 
lamp sockets, etc. is rated for a maximum of 250 volts 
and the heating units regularly supplied have a similar 
maximum rating although the American standard design 
is 235 volts. Three-wire single-phase current with a 
maximum high voltage of 250 is not generally available 
in foreign markets. The most common household dis- 
tribution is 220 to 250 volts, and in many markets reg- 
ulations require that ranges be connected to 3-phase cur- 
rent which may be either 220 volts, 3-wire, or may run 
up to 380 or 440 volts, 4-wire. 

It is not considered necessary in this country to indi- 
vidually fuse each of the branch circuits in an electric 
range but many of the better foreign markets, such as 
Canada and South Africa, demand that each branch cir- 
cuit be fused individually. This obviously means that the 
entire wiring harness has to be re-designed. 

Steadily increasing demand for electric power in many 
foreign markets has resulted in overloading of distribu- 
tion systems. Some of these markets have temporarily 
prohibited the installation of additional electric ranges, 
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while others will permit installation of ranges only if 
switches are so interlocked that the maximum demand 
can not exceed some arbitrary limit such as 5 kw. This 
means that an additional design change is required if any 
ranges are to be sold in these markets. This regulation 
is in effect in some parts of Brazil as well as in some 
other areas. 

Another important factor frequently ignored in de- 
signing ranges for overseas markets is the fact that 
electric ranges are generally sold only to families with a 
relatively high standard of living. In such cases ser- 
vants are available to do substantially all of the house- 
work and such help is very difficult to train in the proper 
use of appliances of this type. This is especially true 
in those areas where current is not metered but the 
charge is based on maximum demand only. Under these 
circumstances it is common practice for the electric 
range to be left on continuously, especially the surface 
heating units. The most popular high-speed heating 
units used on American ranges will not stand up when 
operated in this manner and the older type open-coil 
brick units are too susceptible to damage to be satisfac- 
tory. Consequently careful attention must be given to 
the type of heating unit supplied on ranges which will be 
used under these conditions. 

Many other problems arise in the design of electric 
appliances for the export market. The simple attach- 
ment plug on the electric cord may be a source of trou- 
ble. In many countries the European bayonet-type plug 
is standard and the American-type plug will not do. 
Naturally it is highly desirable to incorporate the 
European-type plug, or at least an adapter for the 
American plug. Otherwise the equipment will have to 
be furnished without plugs and the buyer so informed 
in advance. 

Another point is that most American appliances are 
designed for use on 115-volt a-c lines and operate with a 
2-wire cord. The 220-volt units required for most for- 
eign markets must be supplied with a 3-wire cord dwing 
to strict regulations in many areas that require that 
even table appliances be grounded. 

Controls and switches for direct current are frequently 


Fig. 7—Electric and diesel-electric locomotives are im- 
portant export lines. The compact diesel-electric loco- 
motive shown here has been designed specially for 
service on Hawaiian sugar plantations. Design includes 
provision for special air-filtering systems to protect 
operating parts against dust-laden atmosphere. 


International General Electric Company 
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very satisfactory in the American market where 115-volt 
supply is common, but these same switches and controls 
even though carrying Underwriters Laboratories’ ap- 
proval for up to 250 volts do not stand up in many for- 
eign markets. This is especially true in the tropical 
coastal areas where the combination of high humidity 
and salt air seems to result in serious arcing and con- 
sequent drastic shortening of the life of contacts. 

Blowout magnets and other devices help alleviate this 
problem, but even then the life of contacts is short com- 
pared to that experienced in the United States. Under 
these operating conditions, all electrical equipment must 
be carefully checked for performance under the most 
adverse conditions, and it has been found advisable in 
most cases to use motors, wire, controls, etc., classified 
as having tropical insulation. These factors must also 
be taken into consideration in the choice of materials 
for the structure of the appliance and in determining the 
finish to be used. 

Operating cycles in our automatic washing machines 
are often too rapid to permit use of the machines in 
areas where local water supplies are characterized by 
extremely low water pressure. This condition is fre- 
quently encountered in many foreign countries, as for 
instance in Mexico. To obviate this difficulty a device 
can be incorporated for interrupting current flow to the 
timer motor so as to lengthen the complete cycle. A 
unit of this nature has been recently announced by 
Bendix. 

Industrial Ovens. Many types of special industrial 
equipment such as industrial ovens have to allow for 
the unknown factor of operator experience in a foreign 
country. For instance, the Industrial Ovens, Inc. in- 
corporates in its fabric latex-dipping and drying equip- 
ment a maintenance-free variable speed drive character- 
ized by simplicity and flexibility. A d-c variable voltage 
system lends itself readily to drive synchronization 
within the unit itself or to synchronization of the 
complete operation with a further process. Another 
design problem in this equipment is its possible exposure 
to extremely dusty atmospheres in many overseas areas. 
As a result, although standard open-frame motors are 


Fig. 8—USA-made incandescent lamps designed to 
meet foreign needs. (A) medium-bayonet double con- 
tact such as used in England and elsewhere; (B) 
medium-screw type as originally developed on the Con- 
tinent with a longer shell and deeper center contact 
than (C) standard Edison medium-screw base. 


Sylvania Electric Products, Inc., International Div. 
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Press Wireless Manufacturing Corp. 


Communications equipment looms large in the 
Here is a 20,000-watt radio- 
Incidentally, 


Fig. 9 
electrical export field. 
telegraph transmitter shipped to China. 
China, building industrially from the ground up, its 
an important potential market for electrical equipment. 


normally used special totally-enclosed, fan-cooled mo- 
tors are provided for such applications. 

Home Radio Receiver Sets. Perhaps as much progress 
has been made in evaluating export design needs in this 
field as in any other. Leading manufacturers in this 
country have been both realistic and farsighted in ex- 
ploring possibilities of export standards and otherwise 
meeting export requirements. The future of the Ameri- 
can-made set overseas seems very bright even though 
competition from other countries, Sweden and Holland 
among them, will be pretty strenuous. 

Voltages and frequencies are of course a basic prob- 
lem with radio receivers as with others. For example, 
one large manufacturer makes radio sets for export for 
operation on 104-117 volts, 117-133 volts, 140-160 volts, 
185-213 volts, 213-234 volts, or 234-260 volts. In many 
instances a multiple-tap transformer is incorporated so 
that one receiver is able to operate on several of these 
voltages. Naturally provisions are made for operation 
on the various line frequencies met abroad. 

Short-wave reception is of paramount importance. 
Throughout Latin America, for example, there is far 
more interest in short-wave programs than in local pro- 
grams. Export radio receivers should therefore be 
specifically designed to meet these consumer needs. It is 
necessary, for example, to expand each short-wave band 
from the fraction of an inch common on our domestic 
sets to anywhere from 5 to 10 in. in the export models. 
General Electric export models, for instance, incorporate 
a system of inductance tuning for higher frequencies that 
provides pinpoint adjustment. Tropicalization, of 
course, is by now accepted practice in export receivers. 

Dials for export radio receivers should be carefully 
designed so as to facilitate precise tuning for both 
ordinary broadcast and short-wave stations. For ex- 
ample, export sets made by one company as a private- 
brand line incorporate an unusual glass dial that pro- 
vides for five wave bands. The broadcast band indi- 
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Borg-Warner International Corp. 


Fig. 10—Canada limits maximum permissible tempera- 
ture in that section of an electric range immediately 
below the cooking top where lead wires to heating units 
are located. Special ventilation (note screened area) was 
provided in this range built for the Canadian market. 


cates stations between 1650 and 535 kc; the four short- 
wave bands cover stations between 1.62 and 22.2 mc. 
Names of cities are printed on the dial as well as the 
meter, kilocycle and megacycle figures. At the left of 
the dial a visual indicator (magic-eye) tube facilitates 
correct tuning. When the dark section of the indicator 
is at its minimum area, the station is correctly tuned 
for best possible reception. 

As with other equipment, special design questions 
arise out of local customs. In many Latin American 
homes, the receiver is often placed in the patio and 
volume amplification which would be termed extreme 
in this country is necessary in order for the listeners 
to get the full benefit of the programs. Provisions must 
be made for large speaker capacity or else for an extra 
speaker in order to maintain highest fidelity of tone 
at the extreme volume ranges. 

Some radio engineers familiar with Latin American 
markets believe more consideration should be given 
to design of a-c/d-c sets. Although our standard do- 
mestic model is fairly popular in those Latin American 
countries using 110 to 125 volts, the greater part of 
this market makes use of 220 volts. This means that 
sufficient voltage is normally available for the plate 
supply so that a transformer is unnecessary and only 
supplies an additional source of trouble especially in 
tropical climates. Moreover, the fact that the power 
lines in most Latin American countries are subject to 
wide variations in both voltage and frequencies imposes 
difficulties on the proper design of a power transformer. 
From a tube design standpoint there is need for a 5-tube 
complement whose heater voltages add up to approxi- 
mately 200 volts, or an average of 40 volts per tube. 
A S50A5 and 50L6 are available for the power output 
stage and the 35Y4 and 35Z5G for the rectifier stage, 
but the present tubes for the front end of the set are 
limited to voltages of not more than 14 volts. 

(Continued on page 188) 
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Precision in Temperature Control 
Comes to the Injection Molder 


* A resistance with a large temperature coefficient forms one arm 


of a bridge and any unbalance on the low-temperature side fires a 


thyratron which operates to close a relay in the heater circuit. 


“VHE new Hy-Mac plastics injection molding ma- 
chine, pictured below, has provisions for controll- 
ing the electric heaters and the temperature 

chamber and nozzle with an accuracy of +2 deg. The 
controls are illustrated and described herein as of in- 
terest to all concerned with industrial applications of 
temperature control. 

The machine, representing the manufacturer’s first 
production under its own name in the plastics field, is 
rated at a capacity of 2 oz but has a 50-per cent over- 
load capacity. It was designed by Warren Groes and 
differs in important respects from preceding models. 

For example, two electronic controls regulate the heat 
in the chamber and nozzle indefinitely without danger 
of burning the material. A new type of electronic con- 
trol on the machine panel is so mounted that it is not 
affected by machine vibration. An understanding of 
plastics-molding problems has been used in the handling 
of mold clamping, platens, the metering of material, 
timing, and the providing of safety precautions. It has 
been the designer’s objective to produce a machine 
which can be operated by people with little or no ex- 
perience in the plastics field. 





This machine is capable of handling a wide range of 
small plastics parts and products, such as small units of 
automotive body appointments, toys, novelties, notions, 
costume accessories, jewelry. 

The control equipment is built by the Electro- 
Mechanical Devices Company, Detroit, and includes 
automatic temperature maintenance, timer control for 
injection dwell and mold-clamping dwell, motor start- 
ing, and safety interlocks. The face of the control panel 
is shown in Fig. 2, with push buttons for starting and 
stopping the hydraulic pump motor and operating the 
mold-in, mold-out, injection-in and injection-out stages 
There are also toggle switches and signal 
lights for the nozzle and chamber heaters, together with 
a concentric instrument embodying a galvanometer in 
the temperature-control bridge circuit described in the 


of the cycle. 


next paragraph. 

The precision temperature control used in this ma- 
chine is an accurate electronic device guaranteed by the 
manufacturer to hold temperature within % of one 
per cent at any setting between 250 to 600 F. This 
device utilizes a conventional Wheatstone bridge, one 
leg of which is a rheostat which is set to the desired 


Fig. 1— Model 
IM-2 2-oz plastics 
injection molding 
machine of Hy- 
draulic Machinery, 
Inc. The control 
panel ts indicated 
by the arrow. 
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temperature at the concentric instrument on the control 
panel. Another leg of the bridge is a temperature- 
sensitive resistance element which is set directly into the 
nozzle or chamber of the machine. This is a long coil 
of resistance wire wound on a ceramic core and buried 
in the cylinder walls. 

The bridge galvanometer or indicator is mounted in 
the center of the concentric instrument and is used to 
indicate “cold,” “on temperature,” or “hot” condition 
of the area being controlled. \When the area is below 
temperature desired, the needle of the indicator swings 
to the left and reads “minus.” \When the area is on 
temperature, the needle is exactly on center and when 
the area is hotter than desired temperature, the needle 
swings to the right or “plus.” The remaining two legs 
of the bridge circuit located in the temperature control 
chassis in the control panel do not respond to changes 
in ambient temperature and the precision with which 
the various components are made insure precision and 
control at any setting within the range of the instru 
ment. The control circuit is shown diagramatically in 
Fig. 5. 

The relay circuit which controls the heaters is oper- 
ated in conjunction with the indicator and utilizes the 
voltage developed across the bridge circuit to control 
the firing of a thyratron tube and relay circuit. The 





Fig. 2—Operator’s panel with six push buttons and 
the two automatic controls for temperatures of the 
nossle and the chamber. 
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Fig. 3 (left)—Reverse of the 
operator's control panel at top 
and one side of the inner panel 
at right. Two timers are at 
top of latter. Fig. 4 (right) 

Opposite side of inner panel, 
showing two temperature-con- 
trol sub-panels at the top. 
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thyratron grid circuit is designed to permit firing of 
the tube and closing of the relay only when the in- 
dicator reads “minus.” When the setting is 25 deg 
above the actual temperature, as when the machine is 
first turned on, the thyratron fires constantly and the 
relay is continuously closed. When the temperature 
approaches 25 deg below setting, the thyratron fires at 
a slow, steady rate, ten seconds on and ten seconds off. 
This latter feature enables a fast approach to heat and 
a slower rate of heating as the setting is approached to 
prevent over-shooting and consequent burning of the 
plastic material. 

[In operation of the temperature unit, it is interesting 
to note that the relays controlling the heaters will begin 
operating before any variation is noted on the indicator, 
thus demonstrating the even maintenance of heat and 
resultant uniformity of finished pieces from the machine. 
The combined features of this temperature unit result 
in higher production by eliminating operator variables 
in heat control, negligible scrap due to burned pieces 
or “cold shots” and less down-time due to burned mate- 
rial in the nozzle or chamber. 

The heaters located around the nozzle and plasticiz- 
ing chamber are Watt-Lo band heaters and consume 
1900 watts. They are indicated in position in Fig. 6. 

Components shown assembled on the panels in Figs. 
3 and 4 are all standard, of various makes. They in- 
clude relays, timers, terminal blocks, fuse blocks, and 
two sub-panels each containing the components for the 
temperature control shown in Fig. 5. These sub-panels 
are at the top of Fig. 4. 

The injection stroke has a 3-second cycle for the full 
8 in. of travel, average rate being 100 ft per min. 
Clearance between strain bars is 12% in. both at top 
and at sides. Platens are adjustable to hold dies varying 
from minimum of 5% in. to maximum of 9% in. 
Maximum pressure of the injection plunger is 28,400 
psi when operating at 1000 psi hydraulic line pressure. 

The metering device for gaging the amount of mate- 
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rial entering the injection cylinder at each stroke can 
be seen in Fig. 6, the hopper feeding into the metering 
cylinder where a plunger pushes it into an open chute 
through which it falls into the injection cylinder. 

The closing of the mold is insured by toggle-acting 
clamps and in closed position the mold is brought 
against positive stops to maintain alignment. Toggles 
are made of steel castings and are designed with a 
safety factor of 6:1. Toggle pins are of a case-hardened 
tough alloy steel working in bronze bushings. The 
platens are semi-steel castings for maximum strength, 
heavily ribbed for minimum weight and stress analyzed 
with a safety factor of 4:1. A chromed nozzle with 
half-inch spherical radius is furnished. 

The hydraulic equipment consists of a combination 
large- and small-volume pump, large volume for forward 
and return movements of mold and injection cylinders, 
small volume for holding purposes; solenoid-operated 
directional control valves; overload relief and unload- 
ing valves (built into pump) ; adjustable speed-control 
valve for controlling speed at which mold opens; and 
a hydraulic pressure gauge. 
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Fig. 5—Functional diagram of one of the tempera- 
ture controls. Direct current for the bridge-thyra- 
tron grid circuit is obtained fromarectifier not shown. 


The machine is designed so that molds or injection 
cylinder will not work while either gate is open; this 
is true on both the manual and automatic operation. 
The platen switch is located on the front platen and 
is actuated by the closing of the mold. Unless this 
switch is closed the injection cylinder will not operate, 
acting as a safety switch if something is stuck in the 
mold or the toggle for some reason does not clamp. 





Fig. 6—Longitudinal section of the IM-2, showing location of heaters and the material-metering arrangement. 


Westinghouse Machine Tool Electrification Forum Program 


Electrical problems relating to the design and function 
of machine tools will be discussed by outstanding ma- 
chine tool engineers at the 1947 Westinghouse Machine 
Tool Electrification Forum to be held in the Hotel 
Statler, Buffalo, N..Y., April 22 and 23. Advance 
program released for this event—the eleventh annual 
forum sponsored by Westinghouse—is as follows: 

Westinghouse officials have chosen Buffalo as the site 
of this year’s forum as the new motor division plant is 
now located there, and those attending will have an op- 
portunity of visiting the plant. 

First day of the forum will start off with a “Report 
from the Electrical Committee of the National Machine 
Tool Builders’ Association,” under chairmanship of 
E. J. Rivoira, electrical engineer, Cincinnati Milling 
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Machine Co., Cincinnati. Papers will be presented on 
“Electric Controls of Multi-Purpose Machines,” by J. H. 
Mansfield, chief engineer, Greenlee Brothers, Rockford, 
Ill., and on “Wiring of Station Type Drilling Ma- 
chines,” by R. C. Heinmiller, electrical engineer, Foote 
Burt Company, Cleveland. Westinghouse motor divi- 
sion engineers will discuss totally enclosed non-ven- 
tilated motors versus totally enclosed fan-cooled motors ; 
d-c motor drive with Rectox or selenium power supply ; 
and cost comparisons of special versus standard a-c 
motors. 

The second day of the forum will be devoted to a 
tour of the Westinghouse motor division plant. T. C. 
Fockler, motor division a-c engineering manager will 
discuss “Precision Manufacture of Electric Motors.” 
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PICTURES PER SECOND 


HIGH-SPEED CAMERA CAN 
TAKE 8000 PICTURES PER 


SECOND ON 8-mm_ FILM 


One problem faced by the de- 
signer of this Fastax camera was 
a rapid acceleration of film and 
mechanism from dead start. Two 
14-hp universal motors are indi- 
cated by arrows, one driving the 
sprocket which pulls the film 
past the aperture at a speed of 
70 miles per hr, and the other 
driving the takeup reel to keep 
the exposed film wound up. 
With all this power and with 
inertia of all moving parts kept 
at a minimum, acceleration still 
takes time—see graph at lower 
left. Actual speed of operation 
is controlled externally by vary- 
ing the applied voltage. Mo- 
tor driving the film sprocket also 
drives an 8-sided prism of opti- 
cal glass through which light 
from lens passes. Rotation of 
prism keeps image focused on 
film during a part of its travel 
past the aperture. At full speed 
the exposure is 33 microseconds 
for which the subject must be 
illuminated to an intensity about 
500 times as great as is required 
for taking conventional motion 
pictures at minimum speed. 
Western Electric Company. 
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SPEED CHARACTERISTICS AT 30 VOLTS AC 


Left—Graph of rapid acceleration from start. 













Right—Optical system holds image on moving film. 
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In the photo below it is seen that cooling air is drawn 
through louvres near the floor, then through condensers 


upon which motorized hermetic 


units rest. 


wv 


Designed from the beginning as a 
duplex, this refrigerator not only has 
twin refrigerating mechanisms, each 
driven by a '%-hp motor, each her- 
metically sealed and each with its own 
condenesr, controls, and circulating 
system, but even has dutch doors to 
permit independent access either to 
the conventional refrigerating space 
above or to the frozen-food storage 
space below. Coils carrying circulat- 
ing refrigerant are distributed behind 
liner, resulting in minimum circula- 
tion of air within cabinet and conse- 
quent reduction in mixing of odors 
and tastes and in the need for de- 
frosting. Refrigerator space is 7 cu 
ft and frozen food space is 312 cu 
ft, the latter capable of holding 130 
lb of meat or 80 qt of fruit and vege- 
tables. Ice-tray capacity, 90 cubes or 
12 lb of ice. Refrigerant is freon 12. 
Forty-watt lamp for interior illum- 
ination. Insulation is 4!4 in. of 
Fiberglas for the lower compartment 
and 31% in. for the upper. Liners are 
porcelain-enameled. Electric connec- 
tions for two motors, door switch and 
interior light are grouped in one 
Junction box. Frostair, a division of 
yThe General Tire & Rubber Company. 
















Maintaining the temperature corresponding to the 
thermostat setting within plus or minus 2 per cent 
is one result of designing the thermostat upon the 
conductive principle, with opportunity designed 
in for heat to flow quickly to or from the sensitive 
element as the temperature of the soleplate changes. 
Input of 1100 watts also assists in effecting quick 
response to demands of the thermostat. Weight 
of 342 Ib means ironing is performed more by 
evaporation of moisture than by user-applied me- 
chanical pressure. Handle can be folded down for 
storage in small space and when down vertical 
height of iron is only 142 in. Iron is designed 
for easy disassembly with screwdriver and pliers to 
facilitate servicing. Featherline Corporation. 


COMMUNICATIONS RECEIVER FOR 0.54 TO 54 MEGACYCLES 


The model CR-54 communications receiver, shown be- 
low, has modern styling and features low noise per- 
formance, a turret-type r-f amplifier, and a high degree 
of electrical and mechanical stability. It is self-contained, 
except for the speaker illustrated at the right, and em- 
ploys all miniature-type tubes. The frequency range 
indicated in the heading is covered in six bands up to 
40 mc, with provisions for manually replacing the 
lowest-frequency turret coil strip with one having a 
range of 40 to 54 mc. Push-pull class AB amplifier 
delivers 8 watts with less than 5 per cent distortion and 
10 watts maximum. Available output impedances are 
4, 8, 15 and 500 ohms. A self-contained crystal calibrator 
is supplied to check sensitivity at either 100 or 1000 
ke and to realign the receiver. Two grounded-grid r-f 
amplifier stages result in actual receiver noise being less 
than 6 db above thermal noise. Speaker has tilting 
mount for wall or table placement. The Allen D. Card- 
well Manufacturing Corporation. 
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HANDGRINDER WITH FLEXIBLE-SHAFT ATTACHMENT 


A series-wound universal motor 
running at speeds up to 17,000 
rpm has a rating of 4, hp. Mo- 
tor has oilless sleeve bearings 
and a built-in switch. Chuck 
with 14-in. capacity will also ac- 
commodate collet sleeves for *.. 
and 4 in. tools. Available tools 
include saws, grinding wheels, 
rotary files, burrs, brushes, abras- 















AUTOMATIC ICE-CUBER CUTS 
18.000 CUBES PER HOUR 


With power from a 3-hp motor, this 
machine receives a 50- or a 100-lb cake 
of ice and proceeds to saw it into cubes. 
One cutoff saw 12 in. in diam and seven 
scoring saws 8 in. in diam are driven 
through belting from the motor. In 
addition, the motor drives a hydraulic 
pump which actuates a ram at the top 
rear. The ram pushes the ice cake back 
and forth over the saws, turning it 90 
deg at the end of each stroke. When 
the ice cake has been reduced to 6 in. in 
height, the container stops at the load- 
ing position and a new cake is added on 
top of the remnants of the preceding one. 
Flynn & Emrich Company. 







ive disks and arbors. With a 
hanger bracket, a flexible shaft 
and one to three hand pieces the 
device may be converted to a 
flexible-shaft tool. Shaft is 36 
in. long and hand pieces have 
a *%so-in. collet which takes a 
chuck holding *35- and 1-in. 
shank tools or a No. O Jacobs 
chuck. The Dumore Company. 


LIGHT-WEIGHT BOOSTER FOR 6-VOLT BATTERY 





Rated at 4-2 amp, this charger will sup- 
ply 5 amp for a short period. Selenium 
rectifier. Automatic circuit breaker pro- 
vides overload protection. 
cold-rolled steel measures 4 x 4 x 5 in. 
Weight, 4 lb. Has 6-ft. cords. Seletron Di- 
vision of Radio Receptor Company, Inc. 

















Use Blind Rivets for Locations of 






Difficult Accessibility 


* Working from one side, it is necessary to form a head 


on the rivet on the far side and ingenious methods to accom- 


plish this have ranged from explosion to cold deformation. 


Blind rivets offer the alert product designer an oppor- 
tunity to reduce materially his assembly costs and, at 
the same time, improve his product. Even though 
blind rivets are more expensive than conventional ones, 
an overall saving often can be effected by their use 
because of the reduction in assembly man-hours. Fur- 
ther savings are possible with blind rivets because the 
design can be simplified, box and tubular sections can 
be riveted economically, tooling costs are reduced and 
difficult assembly problems resulting from lack of access- 
ibility are eliminated. 

Blind rivets, as their name implies, are fasteners that 
can be applied by one person from one side of a piece 
of work. The head is cold-formed on the far or blind 
side of the work by manipulation wholly from the front, 
thereby eliminating bucking, necessary with conventional 
rivets. The problem of riveting airplane wing structures 
where it was virtually impossible to buck the rivet 
properly, focused designers’ attention on blind rivets. 
Once they had solved this difficult assembly problem it 
was only natural that their field expanded until today 
we have a whole series of fasteners available for peace- 
time products. 

One of the most interesting types of blind rivets is 
the explosive rivet, available in brass, copper, aluminum 
alloys, monel metal, and steel with modified brazier or 
countersunk heads, containing a tiny charge of special 
explosive in a small cavity in the shank. They are made 
by E. I. du Pont de Nemours & Company, Wilmington, 
Delaware. The first explosive rivets, introduced in 1940, 
contained the explosive charge only in the end of the 
shank so that when the rivet was fired a barrel-shaped 
closing head 15 to 30 per cent greater than the diameter 
of the shank was formed without changing the diameter 
of the shank itself. As a result it was necessary to drill 
the rivet holes accurately and the rivet had to fit the 
hole closely to obtain satisfactory locking. With these 
original rivets clearances greater than 0.001 in. between 
the hole and the rivet shank could not be tolerated and 
it was necessary to clamp the sheets together tightly 
before riveting. The original explosive rivets were 
improved by extending a cup-like cavity up the shank 
from the explosive chamber at the end. These rivets 
when fired expand the shank as well as form a barrel 
head so that a tight fit between the rivet and the hole is 
assured even if the clearance is as great as 0.003 in. In 
addition, the explosive charge is gaged so accurately that 
the expansion can be held within 0.020 in. See Fig. 2-A. 


These rivets are available in %, 540, and %¢-in. 
4/ 


diameters for thicknesses up to slightly more than % in. 
The grip range of the rivets is relatively large. A range 
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E. 1. du Pont de Nemours & Lo. 


Fig. 1—Copper shelves and casing of an ice-making 
machine fastened with explosive rivets. 


of approximately ™4¢ in. is satisfactory on the %-in. 
diameter rivets and 1% in. on the %o- and *4¢-in. ones. 
This means that the thickness tolerances on the materials 
being fastened are not critical and that the same length 
rivet can be used to join parts approximately the same 
thickness, thereby reducing the stocking problem. The 
ultimate shear strength of explosive rivets made of mild 
steel is 32,600-34,900 psi, 18,000-18,900 psi for 52S 
aluminum alloy, 21,200-23,000 psi for copper, and 
31,900-34,600 psi for brass. 

The explosive rivets are fired by heat transmitted to 
or generated in the head of the rivet. The explosive 
can be detonated by any heated tool but the manufac- 
turer recommends a properly designed tip on the tool 
with a means for controlling the temperature so that 
the time of firing will be the same. For optimum results 
the rivet must be fired 1% to 6 seconds after heat is 
applied. There are several types of tools which give 


satisfactory results and the selection of a particular 
type depends upon the number of rivets being used. 
The simplest is a soldering iron type with copper or 
silver alloy tips fitted to the head of the rivet to obtain 
good thermal conduction from the iron to the rivet. 
The tips are so shaped that they do not engage the work 
but only touch the rivet head so that the rate of heat 
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Fig. 2—Various forms of blind rivets and other one- 

way fastenings, all characterized by the ability to apply 

them from one side of the work. Some require special 

tools, others can be used with conventional equipment. 

Several were first developed for use on aircraft struc- 
tures but are now applicable elsewhere. 
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Cherry Nivet Lo 


Fig. 3—Pull-through rivets being set with hand gun. 
This type of fastening discourages customer efforts 
to dismantle and enhances product appearance. 


transfer will be consistent, producing a controllable 
firing rate. 

A more complicated, all-purpose, iron is forced air- 
cooled so that it is suitable for both continuous and 
intermittent production. It is a low-voltage, high-current, 
resistance iron supplied by a small transformer. The 
iron itself consists of a hand gun with a removable, 
high-resistance, nickel-chrome tip. The large currents 
flowing through the tip heat it instantly and the rate of 
firing is controlled by adjusting the current flowing 
through it. Also for large-scale production an induction 
generator is available which uses radio-frequency energy 
to explode the rivet. The generator induces currents 
in the head of the rivet itself which heat the rivet, thereby 
assuring constant control of temperature and eliminat- 
ing the time consumed in heating the iron. The r-f 
heater makes it possible to install 15 to 20 explosive 
rivets per minute but the cost of the equipment limits 
its use to large-scale production jobs. 

The mere name “explosive rivets” calls to mind a 
rather violent, dangerous method of fabrication. Actually 
this is not true. The excellent results obtained in the 
fabrication of clocks and precision balances requiring 
close fabrication tolerances definitely prove that the 
controlled explosion forming the rivet head is far from 
violent. However there is a sharp report when the rivet 
expands so that it is necessary to muffle the noise where 
it is objectionable. There is no danger in handling the 
explosive rivets if ordinary precautions are followed. 
The rivets are insensitive to shock or friction and will 
not detonate in mass. Since they are sensitive to heat 
the rivets should not be placed on radiators or hot 
surfaces and should be stored where the ambient tem- 
perature is below 120F and the relative humidity not 
over 85 per cent. Also they should not be used in the 
presence of inflammable vapors or dust. If these simple 
precautions are followed in the use of explosive rivets 
satisfactory, safe assembly is assured. 

The pull type of blind rivets was developed primarily 
to eliminate the need for bucking in inaccessible places 
but the method of upsetting the rivet opens new fields 
not originally anticipated. The head of the pull rivet 
is formed on the blind side of the work by applying a 
steady pull from the front and the amount of force 
applied to the rivet is controlled by the design of the 
rivet itself. Because of this the riveting operation is 
performed without shock, impact or excessive force. 
Hence this type of rivet is suited admirably to the fabri- 
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cation of frangible material which is riveted only with 
difficulty when conventional rivets are used. These 
rivets permit the greater use of ceramics with their 
dimensional stability and heat resistance, an important 
consideration in view of the present trend toward higher 
operating temperatures in electrically energized equip- 
ment. 

One manufacturer of pull-through blind rivets, Cherry 
Rivet Company, Los Angeles, furnishes them in three 
types—self-plugging, regular hollow, and pull-through 
hollow blind rivets. (Fig. 2-B). They are made of 
steel, brass, monel, and aluminum alloy with either the 
modified brazier or the 100° countersunk head, in six 
standard diameters from % to %po in. in %4»-in, steps, 
and in various grip lengths. All three types of rivets 
consist of two parts, a hollow rivet with a preformed 
brazier or 100° countersunk head, and a stem or man- 
drel inserted through the shank with a preformed head 
resting on the bottom of the hollow rivet. The diameter 
of the head on the end of the stem is the same as the 
outside diameter of the hollow rivet and the stem is 
long enough to extend beyond the head of the hollow 
rivet. 

After the parts to be riveted have been drilled, the 
rivet is inserted in the hole from the front so that the 
preformed head on the sleeve seats on the work, leaving 
the stem protruding from it toward the operator. A 
special pulling tool is applied to the stem so that the 
head of the stem is pulled toward the operator from 
che blind side of the work. Since the preformed head 
on the stem is greater than the inside diameter of the 
hollow rivet it expands the tail of the rivet, forming a 
head on the blind side. The shank of the stem is under- 
cut so that it breaks off after the blind head has been 
formed, thereby removing the part which protruded 
before the rivet was set. Since the undercutting of the 
stem controls the amount of tension which can be ap- 
plied to the rivet, it is impossible to exceed this value 
and the rivet is set without shock or impact. Also this 
method of fabrication permits a large variation in grip 
length. As an example, the manufacturer recommends 
that a rivet with a grip length of '% in. can be used to 
fasten sheets from °%4 to %,4 in. and actual tests show 
that, where necessary, this variation can be exceeded. 

Even though all three types of pull-through blind 
rivets are based on the same principles, each has its 
field of application. The self-plugging type of rivet 
has the stem so designed that it fills up and expands 
the shank of the hollow rivet as well as forming a bulb 
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i i Huck Mfg. Co 
Fig. 4—Dimensions and other details of one type of 
pull-through blind rivet. 








on the blind side of the work. The under-cut portion 
of the stem is so located that it breaks off slightly 
beyond the head and the excess is trimmed off with a 
special tool to complete the job. This rivet is used 
where high strength and vibration resistance is needed 
and the rivet so produced is comparable to a conventional 
solid one. In addition, the rivet shank is expanded in 
the clinching, thereby completely filling the hole, making 
large clearances possible and eliminating size drilling 
and reaming of the rivet hole. 

The regular hollow blind rivet is used where a hollow 
fastener with a high clinch is needed and the broken 
stem section offers no problem in assembly. In setting 
this rivet the stem is pulled into the hollow rivet until 
it breaks and the inner end of the stem falls out on the 
blind side of the work. This type does not expand the 
shank of the hollow rivet so that the rivet hole is not 
filled and the entire holding is effected by the clinching 
action between the two heads. Also, when the stem 
falls out of the rivet it leaves a hole through it. Where 
this is objectionable from an appearance stand-point 
an umbrella or knurled plug of plastic, copper, or 
aluminum can be inserted in the rivet. Available in 
natural or special colors, the umbrella plug offers a 
convenient means of dressing up the product. The 
knurled shank of the plug holds by friction in the hollow 
rivet after it has been pushed in by hand or driven in 
with a light force. 

The pull-through hollow rivet differs from the regular 
hollow rivet in that the stem is pulled completely through 
the rivet after it has formed a head on the blind side 
without breaking off. In the process the shank of the 
rivet is expanded, filling the rivet hole, and the problem 
of disposing of the broken shanks is eliminated. The 
umbrella plugs furnished for the regular hollow rivets 
also can be used with the pull-through hollow rivet. 
All three types of rivets are assembled with pneumatic 
or manually operated guns without pounding or buck- 
ing. The head of the gun is so designed that it does 
not touch the work being fastened, so that there is no 
danger of marring the finish in the assembly operation. 
This makes it possible to finish the parts before final 
assembly, thereby effecting a saving and reducing the 
cost of finishing rejections. Also the pulling action of 
the rivet gun prevents the bending of the rivet shank 
and eliminates the danger of breaking brittle materials 
in assembly. 

Another manufacturer of pull-type blind rivets, Huck 
Manufacturing Company, Detroit, has so designed his 
device that its strength is equal to or greater than that 
of the conventional counterpart. The rivet consists of 
two parts, namely, a hollow sleeve of 56S '%4-hard 
aluminum alloy having an AN456 brazier or 100° 
countersunk head with a conical recess and a locking 
collar at the outer end and a pin pressed in the sleeve. 
The pin is made of 24 SRT aluminum alloy and has-a 
head on the blind end of the rivet, locking grooves 
under the head, a break-neck groove, and pull grooves 
which engage the pulling tool. When the pin is pulled 
into the sleeve it expands the sleeve to fill the rivet hole 
and the locking collar on the sleeve is forced into the 
locking grooves on the pin. The sleeve is highly work- 
hardened at the extreme end in its manufacture so that 
a bulbed instead of a tulip head in formed on the blind 
end of the sleeve when the pin is pulled into it. The 
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B. F. Goodrich Co. 
Fig. 5—Some suggested applications of Rivnuts. 
A—Rivnuts used as bearing for shaft in small motor ; 
B—Threaded inserts in a plastics microphone case 
with hole undercut to accommodate bulge in Rivnut ; 
C—Nut plate on internal sheet transmitting load from 
external hinge on refrigerator door; D—Used as a 
nut plate on enameled sheet liner in a refrigerator to 
support shelf; E—Blind-end nut plate for hermetic 


seal for radio case. 


formation of the bulb tends to draw the parts being 
riveted together and avoids the possibility of the sleeve 
splitting. 

The positive mechanical lock between the pin and the 
sleeve produces a rivet equivalent to a one-piece rivet. 
In fact, the ultimate shear strength is greater than that 
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Fig. 6—Plastics clips made by Commercial Plastics 
Company, secured to base by Plexiglas rivets *4 ¢-in. 
in diameter with ultimate shearing load of 65 lb. 


of an A17ST (type AD) or 17ST (type D) “ice-box”’ 
solid rivet. Actual tests prove that the locking action 
between the ring on the sleeve and the grooves of the 
pin increases the load-carrying capacity of a joint in 
single shear from 10.3 per cent in thick sheets to as 
much as 63.3 per cent in thin ones. The great improve- 
ment on thin sheets is attributed to the fact that the 
mechanical lock prevents the joint from becoming criti- 
cal in rivet tension at loads materially lower than are 
allowable on the basis of sheet bearing. In thin sheets 
where the bearing strength is less than the shear strength 
of the rivet, the mechanical locking prevents the rivet 
from failing in tension at loads lower than the allowable 
bearing loads of the sheet. The manufacturer claims 
that the mechanical lock overcomes this difficulty and 
provides a shear strength comparable to those of solid 
rivets irrespective of sheet thickness. In fact, the 
ultimate shear strength exceeds 38,000 psi and the ten- 
sile strength is greater than 28,000 psi based on standard 
rivet hole diameters. 

These rivets are available in %, 40, and %¢-in. 
diameters in grip lengths ranging from 0.020 in. for the 
brazier head to 0.420 in. for the countersunk head 
rivets. The grip range is approximately 0.024 in. for 
the , 0.030 in. for the %o, and 0.36 in. for the 34 in. 
diameter rivets. The manufacturer recommends pre- 
drilling the rivet hole with an undersized drill so as to 
obtain a true hole even though the hole is filled by the 
upset rivet. The rivet hole should be 0.129-0.132 in. 
for the %, 0.1595-0.1635 in. for the 549, and 0.1915- 
0.196 in. for the %¢ in. diameter rivet. 

A similar fastener, furnished by the same manufac- 
turer, is not a blind rivet in the strict sense of the word 
because the pin is inserted in the rivet hole from the 
back of the work and the locking collar is slipped over 
the pin on the front side. It is illustrated in Fig. 2-C. 
The rivet is fastened by pulling the pin from the front 
with a special pneumatic or hand gun so that bucking 
is not necessary. The pin, made of aluminum alloy, 
carbon steel, or high-strength alloy steel, has a head of 
any desired type, locking grooves, a break-neck groove, 
and pulling grooves which fit the jaws of the pulling 
gun. The collar which is slipped over the pin seats 
in the swaging anvil of the gun pulling the pin. As 
tension is applied to the pin, it first draws the work to- 
gether like a bolt, then it rigidly and permanently locks 
the ring to the pin, producing a rivet. The fastener 
is furnished for hole-filling applications and to replace 
bolts in clearance holes. Rivets %4¢ in. in diameter now 
are available in grip lengths ranging from %o to 
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2145 in. in 4¢-in. steps and the manufacturer contem- 
plates furnishing the fastener in 4 and %¢-in. diameters. 

The Huck Rivet Division of Clark Equipment Com- 
pany, Buchanan, Michigan, has gone one step further to 
produce a structural blind rivet which is twice as strong 
as conventional rivets in shear. However, due to the 
weight, cost and complexity of the pressure unit used 
to head the rivet, high production figures are necessary 
to justify its use. Basically it is the same as the blind 
pull rivet already described except that a special heat- 
treated spreader ring is added between the head of the 
pin and the tail of the sleeve (see Fig. 2-D). When 
tension is applied to the pin the sleeve forms a head 
between the spreader ring and the work and the material 
in the hollow rivet is swaged into the locking grooves 
of the pin. The pin finally is broken at the reduced 
section. A four-ton pull is applied to the pin by means 
of a 14-pound, pistol-grip, hydraulic gun. Hydraulic 
power is supplied by an electric-hydraulic pressure 
generator controlled by the trigger on the gun. This 
rivet accents the fact that blind rivets are not necessarily 
weaker than conventional rivets but, where required, 
actually can improve their physical properties. 


BLIND RIVET AND NUT PLATE COMBINATION 


An internally threaded blind rivet which can serve 
as a nut plate as well as a rivet, originally designed 
and made of aluminum for airplane de-icers, has inter- 
esting possibilities for electrically energized products. 
It is now available from The B. F. Goodrich Company, 
Akron, Ohio, made of anodized aluminium, brass, steel, 
or stainless steel with 6-32, 8-32, and 10-32 threads 
but both larger and smaller sizes have been supplied. 
Fig. 2-E shows this device. It consists of a one-piece, 
internally threaded and counterbored tubular rivet which 
can be headed from one side with a simple tool. Nor- 
mally the tubular rivet is furnished with the end open 
but closed-end rivets are available for applications re- 
quiring a sealed enclosure. The rivet has a machined, 
modified-fillister head or a countersunk head made in 
three sizes—100°-0.048 in., 100°-0.063 in., and 115°- 
0.063 in. All but the 100°-0.048 in. countersunk head 
are provided with keys under the head to take the 
torque and prevent turning when used as a nut plate. 

The rivets are installed by a single tool which pulls 
up the rivet to form a bulge on the blind side of the 
work. The rivet is threaded on a pull-up stud in a hand 
or power tool, inserted in the rivet hole, pulled against 
the anvil of the tool until solid resistance is felt, forming 
a bulge. The bulge so formed is great enough to resist 
being pulled through the metal skin under eccentric 
loading. Since the bulge is formed by expanding the 

(Continued on page 174) 





Glass-to-Metal Seals—Reprints Available 

The comprehensive article on Glass-to-Metal Seals in 
Electronic Components and Applications, by A. J. Mon- 
ack, which appeared in the February, 1947, issue of this 
publication, has been reprinted complete with all the il- 


lustrations, tables and bibliography. Copies will be 
supplied upon request addressed to the Editor, Evectri- 
CAL MANUFACTURING, 1250 Avenue of the Americas, 


New York 20. 











Design for 


RESISTANCE 
WELDING 


For each of the resistance welding processes, the author spots design 
factors that are of fundamental importance in obtaining the desired 
economy of production consistent with optimum weld strength. 


HAROLD S. CARD 


Welding Engineer 


resistance welding methods have found a wide range 

of application, because electrical industry products 
utilize all the common metals and practically all use- 
ful combinations of weldable metals and alloys. A great 
deal of progress has been made in standardizing design 
practices for the more common or conventional ap- 
plications, but in the case of applications where there 
has been more limited experience, it is frequently found 
that good authorities follow different practices. In the 
following discussion of design for resistance welding, 
the fundamentals are stated in general terms. In many 
cases the more important basic principles of good prac- 
tice may be qualified by special conditions encountered 
in individual applications. 

Resistance welding is known to be particularly adapt- 
able to repetitive assembly operations—high produc- 
tion, although not necessarily mass production. The 
distinguishing feature of the process is the high speed 
at which the welding heat is generated. In many ap- 
plications, the complete welding cycle for individual 
welds is less than a second. The amount of current 
used for making an individual weld is also very small. 
The welding cost for a complete assembly is, therefore, 
determined very largely by the amount of time re- 
quired for setting up the work, feeding it to the weld- 
ing machine and removing it after welding. 

From the above it is apparent that two fundamental 
objectives of good design for resistance welding are: 
first, to make provision for the consistent production 
of sound, strong welds within allowable tolerances; 
and, second, to facilitate the work handling operations 
so as to take the utmost advantage of the extremely 
short time required for the actual welding. The need 
for making good welds is indicated by the high cost 
of rejects if weld quality is inferior. Reject losses in- 
clude not only loss of material but the loss of all the 
labor cost involved in handling, forming and prepar- 
ing component parts for the weld assembly, plus the 
much higher cost which is often involved when a re- 
placement has to be made on account of service failures. 

The use of modern types of controls and the use of 


- THE field of electrical manufacturing, all of the 
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ingenious tooling make it possible to weld many difficult 
and intricate assemblies automatically with high pre- 
cision, without the use of skilled labor in the operation 
of the machines. Advantage can be taken of these 


Sunbeam Corp. 








Sole plate of an electric tron fabricated from two 
blanked pieces of steel plate (above) which are first 
projection welded, (lower left), then hydrogen cop- 
per brazed (lower right) to form completed piece. 
To form the projections, metal is displaced in a punch 
press at the points indicated, raising crescent-shaped 
projections on the under side. On the press welder, 
electrodes of flat copper plate were hollowed out to a 
shape similar to the top plate so as to make contact 
along the edges and in the center. 
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RESISTANCE WELDING—SOME CASE STUDIES OF DESIGN 


CASE 1 


In design A, the engineer has specified 
five closely spaced spot welds, presum- 
ably for the purpose of insuring extra 
strength. The design is poor, because 
with each weld after the first more and 
more welding current is shunted away 
from the next weld. The resulting joint 
is not as strong as design B where only 
two welds are used and are properly 
spaced. The result is shorter welding 
time, less wear on electrode tips and 
less maintenance—a better job at lower 
production cost. 


In Case 2, design A shows a head with 
inside flange, to be seam welded in a 
deep shell. Such design may require a 
deep-throat machine with high capacity, 
an extensive work setup and difficult 
handling. Design B shows the flange 
turned outside. A machine of minimum 
throat depth and capacity can be used 
on this job, and the operation is easier 
and faster. Whether the difference in 
the two designs is of very great impor- 
tance will depend to some extent on the 
size of the container. It should not be 
overlooked that the use of the outside 
flange permits of seam welding the heads 
in both ends. 


These case studies represent only a 
small fraction of the number of typical 
applications of resistance welding 
methods. The design engineer who is 
familiar with these methods, who takes 


the trouble to become acquainted 


devices, in order to facilitate production and to im- 
prove the consistency of weld quality. 
the designer should be prepared to accept from the 
shop minor modifications of detail when they will either 
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Good 


Alternate 


Case 3 illustrates at A another common 
fault—that of designing one of the parts 
to be spot welded with too short a flange. 
Under these conditions, the work will 
heat unevenly and there will probably 
be expulsion of metal at one or both 
edges. Some improvement is secured by 
using an offset welding tip, as shown 
at B, and a smaller radius of bend. Use 
of a projection weld as at C, is an al- 
ternate, but may not be entirely satis- 
factory, due to the fact that there is still 
insufficient clearance for the electrode. 
Recommended practice, using proper 
flange width and a small radius of bend, 
is shown at D. This permits using 
straight electrodes, and better welds can 
be expected, with less wear on the elec- 
trodes. 


CASE 4 


Good 
Case 4 illustrates the principle that in 
flash welding the abutting sections should 
be practically identical. Design A shows 


with the fundamental principles and 
who checks carefully with the shop 
while designs are in the formative 
stage, will find that resistance weld- 
ing offers him many opportunities to 
improve both product and production, 
and save money doing it. 


Nevertheless 


a tube being welded to a solid section. 
It is practically impossible to obtain a 
good weld with this design, because of 
the uneven distribution of the heat. De- 
sign B shows the solid section bored out 
to provide an equivalent section at the 
abutting end. Here the heat distribution 
is balanced, and high quality welds can 
be made. 


CASE 5 


> \ 
Screw 
Machine —— a 
Seal = O 
la» 
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\ \ Plate 
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Case 5 indicates how design details of 
component parts may need to be modified 
in order to get best results when a change 
is made from some other assembly meth- 
od to resistance welding. It involves 
the joining of a screw machine part to 
a stamping. In the original design at A, 
the stud was formed to provide a small 
button that fits the center hole in the 
plate and is fusion welded to the plate 
on the reverse side. In the redesign 
at B, the stud is formed with a ring type 
projection for rapid welding to the plate 
on a press type welder. This redesign 
increased the production rate from 40 
per hour to 340 per hour, with no dis- 
tortion of the parts. 


CASE 6 


In Case 6, design A shows the assembly 
of three components by fusion welding 
to make a machine part. This proved 
unsatisfactory because of the time re- 
quired, the difficulty of preserving align- 
ment, and the distortion of the parts. De- 
sign B shows how the connecting mem- 
ber in this assembly was redesigned for 
projection welding. The weld time was 
thus reduced to a single fast operation, 
and distortion in the completed part was 
entirely eliminated. 


make it easier to accomplish a satisfactory result on 
a standard machine or to reduce the cost of any special 
tooling which may be required. Other costs which may 
be influenced in different degrees by the design of the 
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work pieces are the power cost, the cost of electrodes 
and die maintenance, and the cost of training operators. 
The only general rule which can be suggested is to en- 
deavor to make it as easy as possible to get a first class 
welding job. 

The weldability of the material and the possibility 
of using an alternate material, in order to get more ad- 
vantage from resistance welding, should always re- 
ceive first attention. Mild steel and stainless steel are 
relatively easy to spot weld. The hardenable steels are 
satisfactorily welded when automatic tempering of the 
weld is provided in the controls. Many of the cop- 
per alloys have good welding characteristics, but care 
must be exercised in the selection of the alloy, on ac- 
count of the great difference in welding quality that is 
brought about by a very slight change in the chemical 
content. The welding qualities of most commonly used 
metals and alloys have been investigated, and the de- 
signer has at his disposal a considerable amount of in- 
formation on this subject. 

The cost of preparing component parts for resistance 
welding is dependent on several variables. For spot 
and seam welding applications, it is necessary to know 
what will be the surface condition of the material as re- 
ceived from the mill and how much surface cleaning 
is necessary to prepare it for welding. In the majority 
of applications, the surface condition of the material, as 
received, is probably satisfactory, and when this is true, 
the preparatory cost is only the cost of the necessary 
forming operations on component parts. In projection 
welding, projections can usually be included in the 
blanking or forming operation. The slight cost involved 
is generally more than offset by one or more of the 
economic advantages of the projection welding process. 
Upset-butt welding requires rather careful end prepara- 
tion of the parts, whereas flash-butt welding will gen- 
erally require much less attention to this detail. 


Unless otherwise noted all photographs are by courtesy of General 
Electric Co. 


(Left) 
welding of fans for large motors. 
clamps. 





A refrigerator evaporator being fabricated by seam 
welding with roller electrodes. 


The type of finish required for the end product may 
influence both the selection of the process and the de- 
sign of the parts. Indentation, which is not completely 
avoidable in the simplest of spot welding operations, 
can be eliminated by special attention to design and 
procedure, when such indentation is objectionable from 
the standpoint of surface appearance. 

In all applications the design as represented by the 
final shop drawings should indicate the degree of pro- 
cess control required, the allowable limits on finished 
dimensions, the pérmissible surface indentation, the 
allowable limits of deformation, and the inspection 
standards which.will be used to check:shop performance. 

There are several points on which the designer will 
find it worth while to consult with other departments, 
including the welding department. One of these is 
the possibility or the necessity for using jigs and 
fixtures to facilitate the handling of the work and the 
precise location of the welds. In the case of relatively 
intricate assemblies, the operation sequence is important 
and may be influenced by the design. The welding de- 
partment, of course, needs to be consulted to determine 





Tooling can be elaborate in a high production product. This shows a rotary fixture for projection 
The pyramidal forms serve to position the A-form blades and support the 
Fixture is withdrawn from welding position and indexed to next station by hand lever at left. 


(Right) Formerly soldered, these small transformer cans were redesigned for seam welding of side, top and 


bottom, at-a saving of 400 per cent on the 20,000 investment in welding equipment. 
ished SAE 1010 steel, 0.015 in. thick. Size: 
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Material: Bright fin- 


35% x 3% x 4 in. high. 
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whether the design is suitable for welding on available 
equipment, whether available equipment can be adapted 
to the design by special tooling or whether it will be 
necessary to purchase new equipment. 

Selection of the welding process may be very simple 
in some applications. In other cases it may take con- 
siderable study to determine just which process is most 
suitable. Therefore, at the very beginning, the de- 
sirability of knowing the fundamentals of all resistance 
welding processes is emphasized. 

In the products of the electrical manufacturing in- 
dustry, there are included many appliances that are 
made with porcelain enamel finish. Some manufactur- 
ers prefer to use a flash weld for seams in containers 
which are to be finished by porcelain enamel. Others 
prefer the mash seam type of weld for fabrication which 
seems to be practically identical. The basis for the 
difference in choice of process may be the thickness of 
the sheet material, or it may be the cost of the equip- 
ment and the cost of operating the equipment. 

It is not unusual for several different types of re- 
sistance welding to be used on a single unit. The trans- 
former case illustrated is a good example. Production 
of this unit involves spot, seam, projection and flash 
welding. Another example is the assembly of struc- 
tures of the type that are found in switchgear. In a 
single unit, some of the welds may be made on a sta- 
tionary welder, after which the assembly is completed 
by using a portable gun welder. 

For each of the resistance welding processes, there 
are certain design factors which are of great funda- 
mental importance to the designer. In spot welding, 


it is generally considered that the spot welds will be 


located in such a manner that they will be loaded 
principally in shear. The shear strength of a single 
spot is determined by the size (assuming that weld 
quality is held at a definite standard) but, for a given 
thickness, there is always a weld size limit beyond which 
it is not practical to go. Also, for each thickness ot 


( Left) 
eter from 
with an automatic arc stud welder. 

then pulled away to establish the arc. 
the molten metal when the stud is shot home. 


material, there is a minimum amount of contacting 
overlap which must be provided. This overlap is neces- 
sary in order to secure sufficient distance between the 
edge of the spot and the edge of the overlap on both 
sides of the weld. Insufficient edge distance results in 
poor welds. An excess of overlap is uneconomical. 
Tabulations of proper weld sizes, edge distance, con- 
tacting overlap, spot spacing and design shear strengths 
for various thicknesses of the commonly welded metals 
are available in the “Recommended Practices for Re- 
sistance Welding,” recently published by the Amer- 
ican Welding Society. 

However, the designer has also to consider other 
variables. The surface condition of the material welded 
is extremely important in spot welding, because it di- 
rectly affects the contact resistance. Unless the sur- 
face condition is uniform throughout the production 
run, it will be practically impossible for the welding 
department to make welds of uniform quality. When 
welding on magnetic materials, weld quality is affected 
if the shape of the parts is such that any appreciable 
amount of magnetic material is introduced into the 
throat of the welding machine in the course of making 
a series of spot welds. If this condition exists, it is 
necessary to use some compensating means. 

If parts are not uniformly well-prepared so that a 
close fit in the welding machine is obtained without 
the use of more than 5 per cent of the electrode force, 
erratic welds will result, as in the case of non-uniform 
surface preparation. There is also the factor of heat 
effect which may cause distortion, sheet separation or 
shrinkage stresses. Provision can, of course, be made 
for these heat effects. The most favorable time to do 
it is when the work is in the design stage, so that 
adjustments can be made before actual production 
starts. 

Familiarity with the general construction of different 
types of resistance welding machines can be very help- 
ful to the designer. For example, location of spot 


Neisun dies Corp. 


Spot and projection welded framework for large cubicle switch-gear. The studs, ranging in diam- 
316 to % in., were put on by projection welding. (Right) An alternate method of welding studs, 
Special flux-filled studs are used, which are first held against the base 
Protective porcelain ferrules shield the arc and act as a dam to confine 
Automatically timed weld cycle lasts about Y% sec. 


A pplica- 


tion (shown in inset) is to compressor studs of Condensotron refrigerator unit, as well as motor base screws. 
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welds should be such that sufficient clearance is pro- 
vided for the electrodes; otherwise, the use of offset 
electrodes or special tooling may be necessary. Also, 
one must be sure that the assembly is easily removable 
crom the machine after welding. If the welding is to 
be done with portable guns, due consideration must be 
given to ease of manipulating the guns, or the need 
for guns of special design. Resort may sometimes be 
had to series welding or poke welding. Where there 
are long rows of spots, there is a choice of multiple- 
spot machines, conveyorized single spot machines and 
roll spot welding. These few examples indicate the 
greater freedom of design which is available when the 
general purpose and construction of all types of ma- 
chines are known. 


PROJECTION WELDING CONSIDERATIONS 


Projection welding is rapidly growing in popularity 
because of the advantages which it offers over single 
spot welding in many applications. Making several 
welds at a single stroke, welding with smaller edge 
distances, longer electrode life, reduced indentation on 
one side, ease of welding irregularly shaped thick pieces, 
and gas-tight welding of fittings to containers are among 
these advantages. In an example recently reported, 
it was proposed to make an assembly of two identical 
stampings by using eight equally spaced spot welds. 
Further study showed that by making four equally 
spaced projections in each stamping during the stamp- 
ing operation, the two pieces could be dropped into a 
simple fixture on a standard projection welder, with 
the projections on one stamping halfway between the 
projections on the other, all eight welds could be welded 
simultaneously. Welding time became 3 sec per part, 
compared with 11 sec for spot welding, and one ma- 
chine turned out the 1200 parts per hour that had been 
planned for four spot welding machines. A 75 per 
cent reduction in the fabrication cost of the part was 
accomplished. 

An important application of projection welding is 
the assembly of screw machine parts, bolts, nuts and 
studs to sheet and plate. Many types of the last three 





A tiny electronic tube filament fabricated by resis- 
tance welding. 
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named items are available commercially, with formed 
projections of the right dimensions for the thicknesses 
to be joined. In some designs advantage can be taken 
of the fact that the round head of a bolt is a highly 
satisfactory form of projection. 

In any particular application the number of pro- 
jections depends to a large extent on the thickness of 
the material and the size of the parts to be joined. 
It is frequently advantageous to use several small pro- 
jections, rather than a single large projection, as in 
the case of attaching a small piece like a nameplate to a 
larger sheet, where it would be desirable to weld at the 
four corners instead of using a single weld centrally 
located. Due attention should be given to the load 
that will be imposed on a joint. A lightly loaded at- 
tachment will stay in place forever if the assembly 
is made with comparatively small projection welds, 
provided the welds themselves are of good quality. 
Heavily loaded parts, however, should have large 
enough welds to develop practically the full strength 
of the material. There is sometimes a temptation to 
use too many projections, just because it is theoretically 
possible to weld all of them at one stroke. The de- 
signer looks upon a few extra welds as a kind of in- 
surance against failure. This approach discounts the 
fact that three points determine a plane, which means 
that, when more than three projections are used, it 
becomes necessary to exercise close control over the 
height of all projections, in order to be sure that they 
all make contact at the same time. Any irregularities 
in the height can upset the uniformity of contact con- 
ditions and, consequently, the uniformity of weld qual- 
ity. It is quite common practice to use more than 
three projections on one piece, but the designer should 
bear in mind that good quality control over the welding 
is better and cheaper insurance against failures than 
an unnecessary multiplicity of welds. 


SIZES AND SHAPES OF PROJECTIONS 


Sizes and shapes of projections for various thick- 
nesses of the materials that are commonly projection 
welded have been standardized and tabulated. Liter- 
ature containing this data is available from the Amer- 
ican Welding Society and the Resistance Welder 
Manufacturers’ Association. In addition to the size 
and shapes that are to be found in tables of recom- 
mended practice, it should not be overlooked that the 
spherical shape is exceedingly satisfactory for projec- 
tions in many applications, and that this shape is highly 
recommended by good authorities. In the case of 
mild steel parts, in thicknesses up to 18 gage, a rule- 
of-thumb method of forming projections is to make the 
diameter of the base of the projection three times the 
thickness of the sheet and make the height of the 
projection 60 per cent of the thickness. In thicknesses 
from 18 gage to 6 gage, the base diameter can be re- 
duced to twice the thickness, and the height of the 
projection 40 per cent of the thickness of the sheet. 

Another type of projection which has been used 
with excellent results in many applications is the 
elongated or ridge projection. If this type of pro- 
jection is formed on both pieces and located so that 
they come together for welding at right angles, then 

(Continued on page 182) 
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Multiple-Field Exciters Give You 


Precision Control for Motors 


* This principle of supplying an automatically variable voltage to 
drive motors, exemplified here in a discussion of the Rototrol, has 
demonstrated its usefulness and its flexibility in many applications. 


ERLING FRISCH 


Control Engineering, Switchgear and Control Division 
Westinghouse Electric Corporation 


NE of the important trends in the electrical in- 
() dustry today is the steadily increasing use of 

regulating devices of different kinds to control 
an amazing variety of electrical machinery. This trend 
was greatly accelerated during the war as a result of 
the tremendous pressure on industry for increased pro- 
duction and more rigid quality control, which made it 
necessary to speed up most processes while maintaining 
rigid control of tension, speed, acceleration, voltage, 
current, and many other qualities. 

Many necessary improvements in control methods to 
meet te new demands were made possible by the use of 
1clating regulators and amplifiers, of which the West- 
inghouse Rototrol is an outstanding example. The 
Rototrel is a simple and sturdy, yet extremely sensitive, 
regulator which has found extensive use in industrial 
applications for a great diversity of regulating duties. 
This article discusses the fundamental operating prin- 
ciples of the Rototrol and describes how it is applied 
to solve typical industrial regulating problems. 

The Rototrol is used for regulation of voltage, cur- 
rent, speed, torque, tension and numerous other quan- 
tities which can be measured electrically. Fundamentally 
it is similar in design and theory of operation to a 
standard d-c generator, but has a number of field 
windings which are connected in various ways in the 


Fig. 1—A typical Rototrol regulator set, comprising a 
motor-generator set with multiple windings on the 
generator field. 
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The term “Rototrol” as used in this paper is the West- 
inghouse trade name for the type of regulator described. 
Rotating-type regulators are also manufactured by other 
companies and under other trade names. The correspond- 
ing regulator manufactured by the General Electric Com- 
pany is known as an “Amplidyne” and that manufactured 
by the Allis-Chalmers Manufacturing Company is known 
as a “Regulex”. All three machines or systems of control 
are used for similar industrial applications—Eprror. 


electrical circuit depending on the regulating problems. 
It functions entirely through the interactions of these 
fields and, after once being properly adjusted, gives 
unvarying and trouble-free service indefinitely with 
minimum attention. 

In spite of its amazing versatility, its accuracy of 
regulation, and its high speed of response, the Rototrol 
definitely is not a hothouse product but is a simple and 
rugged machine designed to withstand the rigors of 
industrial service. As a result of careful design and 
accurate workmanship performance can be duplicated 
without involved testing and field adjustment. 

Rototrols are usually designed for high-speed opera- 
tion to reduce the size and the field time-constants and 
are assembled in motor-generator sets which can be 
mounted in any convenient location. A typical set is 
shown in Fig, 1. 

Any regulating device functions on the principle that 
the regulated quantity is measured and compared to a 
fixed standard or pattern. If any deviation from the 
pattern occurs, the regulator produces the required 
corrective action to restore the regulated quantity to its 
original value. When a Rototrol is used for regula- 
tion, the value of the regulated quantity, as well as of 
the pattern, must be converted into proportional volt- 
ages which are impressed on windings on the Rototrol 
field poles. The windings are connected to oppose each 
other and are so designed that the resultant magneto- 
motive force is zero when the regulated quantity is at 
the correct value. Any deviation produces a definite 
magnetomotive force which causes a change in the 
magnetic flux and, consequently, in the output voltage 
of the Rototrol in a direction to reduce the deviation. 

In its simplest form the Rototrol has the following 
fields, the functions of which will be understood by 
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referring to the schematic diagram in Fig. 2 which 
shows a Rototrol used as a voltage regular : 

A—Self-energizing field. The function of this field, 
which is connected in the Rototrol armature cir- 
cuit, is described in the next section. 

B—Pattern field which commonly is energized from 
a constant-voltage source and serves to set the 
pattern for the regulated quantity. The value 
of the quantity, in this case the generator voltage, 
can be adjusted by means of a rheostat in the 
field circuit. 

C—Pilot field which provides the means for meas- 
uring the regulated quantity and comparing it 
with the pattern. 

For some applications the voltages which provide the 
measurement for the pattern and the regulated quan- 
tity are compared externally to the Rototrol and the 
voltage difference impressed on a single Rototrol field 
which then is called the control field. 


SELF-ENERGIZING FIELD 


To obtain accurate regulation the net ampere-turns 
of pattern and pilot fields must be zero, or close to 
this value when the regulated quantity is at the correct 
value. The ampere-turns actually required for Rototrol 
excitation, therefore, must be produced by other means. 
This is the function of the self-energizing field which 
is the heart of the Rototrol and makes it such a sensi- 
tive regulating device. The effect of the self-energizing 
field is illustrated in Fig. 3 which shows the saturation 
curve for a Rototrol. 

Assuming first that the total excitation is supplied 
by the net ampere-turns AT of pattern and pilot fields, 
the Rototrol develops V1 volts. With the effect of the 
self-energizing field included, the total ampere-turns of 
all fields equals AT +- (J, X T,) and the voltage rises 
to V2 volts. If the value of the Rototrol current is now 
increased by adjustment of tuning resistor R1, the 
ampere-turns AT required to develop 2 volts decrease 
until they become zero when the resistance line of the 
self-energizing field circuit coincides with the straight 
part or air gap portion of the saturation curve. For this 
condition the steady-state amplification of the Rototrol is 
infinite. To obtain satisfactory regulation over the 
required range the operation, therefore, is usually lim- 
ited to the air-gap portion of the saturation curve. 

The principles described can be applied to the regu- 
lation of any quantity which can be converted into a 
proportional d-c voltage for supplying intelligence to 
the Rototrol fields. For example, the delivered torque 
of a d-c motor with constant excitation is proportional 
to the armature current and can be measured by the 
voltage drop across a fixed resistance in the motor 
armature circuit. Speed can be measured by the voltage 
of a pilot generator coupled to the motor. 

Often two or more fields are required to measure a 
given quantity. For example, the speed of a d-c motor 
with constant excitation is proportional to the counter 
emf of the motor. This quantity is equal to the gen- 
erator voltage minus the /R-drop in the armature 
circuit and can be measured by the combined effect of 
two properly adjusted Rototrol fields connected differ- 
entially across the motor terminals and the motor 
commutating field respectively. A schematic diagram 
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Fig. 2 (top)—Schematic diagram of Rototrol when 

used to regulate the voltage of a d-c generator. Fig. 

3 (above)—Saturation curve for a Rototrol showing 
how straight part of curve is used. 
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of a Rototrol speed regulator using this arrangement 
is shown in Fig. 4. 

Other fields on the Rototrol may serve to modify the 
regulated quantity when conditions change. It may, 
for example, be desired to change the value of a 
regulated-motor current as a function of motor speed. 
This is accomplished by means of a secondary field 
connected across the motor terminals which modifies the 
effect of the pattern field when voltage and, conse- 
quently, speed change. 

The regulating ability of the Rototrol depends on 
two factors: (1) the steady-state system amplification 
which determines the sensitivity and accuracy of regu- 
lation ; and (2) the dynamic system amplification which 
determines the speed of response in restoring the value 
of the regulated quantity after a disturbance. The 
effect of the dynamic amplification is referred to as 
the Rototrol’s forcing action. 

Amplification and forcing can best be defined and 
illustrated by reference to the voltage regulating system 
shown in Fig. 2. Amplification on a voltage basis, 
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Fig. 4 (top) —Schematic diagram for Rototrol when 
used as a speed regulator, with field C reflecting in- 
verse magnitude of counter-emf in motor. Fig. 5A 
(above)—Effect of dynamic amplification on the 
speed of response of generator voltage. Fig. 5B— 
Effect of dynamic amplification on Rototrol voltage. 
Symbol A represents amplification ratio. 


which should not be confused with power amplification, 
in this case may be defined as the change in the 
generator voltage caused by a one-volt change in pilot- 
field voltage. If the amplification factor is 10, a change 
of one volt in field voltage, therefore, produces a 10- 
volt change at the load. 

Dynamic amplification is the system amplification 
obtained without the benefit of the self-energizing field. 

Steady-state amplification is the system amplification 
obtained with the assistance of the self-energizing field. 
For a properly tuned Rototrol armature circuit the 
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steady-state amplification becomes theoreticaly infinite. 

The effect of high dynamic amplification on the speed 
of response for typical values of field time-constants 
is illustrated in Fig. 5A, which shows the generator 
voltage as a function of time when full load is applied 
suddenly to a generator having 10 per cent JR drop. 
Curves are shown for dynamic amplification factors of 
1, 2, 3, 4, and 16. It will be noted that with an ampli- 
fication of 16 the time of recovery to within one per cent 
of the initial voltage is only a small percentage of the 
corresponding time for unity amplification. With 
infinite steady-state amplification, the voltage eventually 
reaches the 100-per cent value regardless of the dynamic 
amplification. 

Although high dynamic amplification greatly increases 
the accuracy during transients, it is apparent from 
Fig. 5A that it also tends to increase overshooting and 
hunting. If a particular application requires a dynamic 
amplification so high that these effects become objec- 
tionable, special stabilizing and anti-hunting circuits or 
devices must be used. Because of the high sensitivity 
of the Rototrol, these devices may be of small size and 
low power consumption. 

The forcing effect is illustrated in Fig. 5B, which 
shows the Rototrol voltage as a function of time. 
For unity dynamic amplification the net ampere-turns 
or magnetomotive force of pattern and pilot fields 
resulting from the drop in generator voltage are suffi- 
cient only to produce the increase in Rototrol voltage 
required to raise the generator voltage to its 100-per 
cent value. For higher amplification, however, the 
resulting net magnetomotive force equals the value, 
actually required, multiplied by the amplification factor. 
As a consequence, the Rototrol voltage builds up rapidly 
to a value much higher than that ultimately required for 
generator excitation. The rate of build-up is limited 
only by the time delay of the Rototrol fields which 
can be made as short as required by suitable field 
circuit design. An excess in Rototrol voltage is thus 
available to force the additional current through the 
sluggish generator field and speed up the voltage 
build-up. As the generator voltage approaches the 
correct value the net magnetomotive force of pattern 
and pilot fields approaches zero and the additional cur- 
rent through the self-energizing field becomes just 
sufficient to maintain the generator excitation at the 
point indicated by the new set of circuit conditions. 


TWO-STAGE ROTOTROL 


The dynamic amplification of the standard Rototrol as 
described, cannot be increased beyond a certain limit 
without excessive power input to the pattern and pilot 
fields. The obtainable amplification factor, however, 
is more than high enough to provide the sensitivity and 
speed of response required for all but a few industrial 
applications. To obtain very high amplification with 
a low power input, required in a few cases, it is neces- 
sary to provide two stages of amplification. This may 
be accomplished by the use of two separate machines, 
one a conventional exciter and the other a Rototrol, 
but the preferred method is to use a special two-stage 
Rototrol, where both stages of amplification are obtained 
with a single armature. Space limitations prevent a 
detailed description of this Rototrol, but it can be 
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ARMATURE 


Fig. 6 (above)—Pole-piece design of current-limit 

Rototrol, showing the magnetic shunt. Fig. 7 (right) — 

Saturation curve obtained with special pole-piece design 
used on current-limit Rototrols. 


pointed out that its sensitivity and speed of response 
is extremely high. Tests have shown that a 10-kw 
Rototrol can be controlled over its entire range with 
a maximum power input of less than 0.01 watt. 

The current-limit Rototrol is used a great deal in 
regulating systems requiring current limiting features. 
It is a normal d-c generator except for the specially 
designed pole pieces as shown in Fig. 6. The poles 
have a magnetic shunt and an air gap filled with a 
brass shim. The pole-mounting bolts, which pass 
through this air gap, are also made of brass. When the 
field coil is excited it produces a magnetic flux through 
a path consisting of the pole center block, the pole air 
gap, and the magnetic shunt. At low field currents only 
a negligible flux density is produced in the regular 
armature air gap. With increasing field current the flux 
density in the shunt approaches the saturation point, 
and further current increase beyond this point produces 
a flux in the armature air gap similar to a regular 
generator. The unusual saturation curve obtained in 
this manner is shown in Fig. 7. The Rototrol voltage 
rises very slowly to the point where saturation occurs in 
the magnetic shunt, but builds up rapidly with increasing 
field current from this point on until the main magnetic 
path through the armature becomes saturated. This 
characteristic is utilized to limit to a safe value the 
current of any d-c machine which is controlled by a 
Rototrol with the special pole pieces just described. 


ROTOTROL APPLICATIONS 


The Rototrol is particularly well suited for applica- 
tions in closed-cycle control systems which are defined 
as regulating systems in which the regulated quantity 
is measured, converted into electrical terms, and fed 
back into the regulating device. To obtain a complete 
picture of the operation of Rototrol regulators, their 
functions in actual control systems of this type must be 
demonstrated. 

A number of Rototrol circuits applying to a varied 
assortment of regulating duties in industrial service are 
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ROTOTROL VOLTAGE 


ROTOTROL FIELD AT 


A - MAGNETIC SHUNT 
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described in the following. The applications have been 
selected not only to show the versatility of the Rototrol 
but also to illustrate some of the unusual methods used 
to obtain the necessary intelligence for the field circuits. 

A schematic diagram of the simplest form of voltage 
regulation by Rototrol is shown in Fig. 2 where a 
Rototrol is used to regulate the voltage of a d-c gen- 
erator. The pattern field B is here energized from a 
constant-voltage reference bus, and the differentially 
connected voltage pilot field C is energized by the 
generator voltage. When the voltage is at the correct 
value, the ampere-turns produced by the two fields are 
equal, and the actual Rototrol excitation is supplied by 
the self-energizing field A, assuming that the field circuit 
is tuned perfectly. 

The regulated voltage is a direct function of the pat- 
tern field current, and the accuracy of regulation, there- 
fore, depends on the variations in the reference voltage. 
If the reference bus is energized from an exciter, an 
error in regulation of at least 2 to 3 per cent must be 
expected. When higher accuracy is required special 
provisions must be made to obtain a better reference. 
An interesting method for obtaining a fixed reference is 
employed for voltage regulation of large central-station 
synchronous generators, illustrated in the schematic 
diagram in Fig. 8A. 

Through a potential transformer, the regulated gen- 
erator voltage is impressed on two circuits containing 
a saturating reactor and a capacitor respectively. The 
currents in both circuits are rectified by means of two- 
wave rectifiers and flow through the Rototrol control 
field in opposite directions as shown in Fig. 8B. The 
current J, in the capacitor circuit is a linear function of 
the generator voltage, while the current /, in the reactor 
circuit follows a non-linear function as illustrated. 
Where the two current curves intersect, the resultant 
current in the Rototrol control field CF is zero, and the 
generator will be regulated for the voltage producing 
this condition. 

If the voltage for any reason deviates from this value, 
the reactor current changes faster than the capacitor 
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Fig. 8A (left)—Schematic diagram of Rototrol 
when used as a voltage regulator for large syn- 
chronous generators. 


current and a corrective current flows in the Rototrol 
control field. This causes the Rototrol to raise or 
lower the generator voltage until balance has been 
restored in the intelligence circuit. The value of the 
regulated voltage can be adjusted by means of a rheo- 
stat in the secondary transformer circuit. 

The control field current and, consequently, the regu- 
lated voltage are practically independent of tempera- 
ture variations, and very accurate regulation is pos- 
- sible under all operating conditions. The regulated 
voltage changes with variations in frequency, but this 
is of little importance because the frequency of central- 
station generators is kept within very narrow limits. 


CURRENT REGULATION 


Regulation of current is used principally as a means 
of maintaining strip tension in a number of wind-up and 
unwind operations utilizing core-type reels in the steel, 
textile, paper, film, plastic, and rubber industries. Other 
applications are rapid acceleration and deceleration of 
high-inertia loads and several types of electro-chemical 
processes. or practically all these applications, the 
Rototrol regulators, which supply excitation for the 
regulated motor or generator, have a pattern field con- 
nected to a constant-voltage d-c source and a differ- 
ential pilot field connected across the commutating field 
of the machines for current measurement. 

For some electro-chemical processes where high d-c 
currents must be regulated within very narrow limits 
an interesting method of obtaining accurate intelligence 
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Fig. 8B—Rototrol field current as a function of generator voltage. 
—A pplication of Rototrol where high d-c currents must be regulated within very narrow limits. 
Saturating reactor used with Rototrol current regulator. 
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Fig. 9A (right) 
Fig 9B— 
Fig. 9C—Field currents of a Rototrol current 
regulator as a function of the regulated generator current. 


is available as illustrated in Fig. 9A. 

This method requires the use of a saturating three- 
legged reactor as shown in Fig. 9B. One leg of the 
reactor is energized by a coil connected to a constant- 
valtage a-c source and the other leg is energized by a 
bus carrying the main d-c generator current and acting 
as a one-turn coil. As long as the reactor is unsatu- 
rated, the reactance of the a-c coil remains nearly con- 
stant and the coil current will not change. The coil 
current is rectified in a Rectox rectifier and energizes 
the Rototrol’s current pilot field. When the generator 
current exceeds a certain value the reactor becomes 
saturated and the reactance of the a-c coil decreases 
rapidly. As a result the current in the pilot field rises 
sharply with increasing generator current as _ illus- 
trated in Fig. 9C where the field ampere-turns are 
shown as a function of the generator current. The 
value of generator current at which saturation occurs 
can be adjusted by varying the reactor air gap. The 
dotted curve in Fig. 9C illustrates the result of an 
increase in reactor air gap. 

The reactor circuit is energized by the secondary volt- 
age of a transformer with two secondary windings. The 
output voltage of the other winding is rectified and im- 
pressed on the Rototrol pattern field PF. The ampere- 
turns of this field, therefore, are nearly constant and 
independent of the d-c generator current. The Roto- 
trol current and pattern fields are connected to oppose 
each other, and the generator current will be regu- 
lated for a value corresponding to the point of inter- 


(Continued on page 158) 
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Electronic Controls of 
D-C Feed Motors on 


New Boring Mill 


Control of four constant speed a-c motors 
is integrated with that of two d-c motors 


operated off thyratron recifiers 


motors with two electronically controlled d-c 

motors operated off thyratron rectifiers presents 
an interesting example of motor controls on a machine 
tool. The particular unit described is the No. 230 
portable drilling, tapping, boring, milling and facing 
machine made by the Giddings & Lewis Machine Tool 
Company. It is portable to the extent that it can be 
lifted by crane hook and transported to the work. 
Spindle speeds and feeds are provided by one 5-hp 
squirrel cage motor controlled through reversing con- 
tactors. An automatic tapping control is associated 
with it through a selector switch. There is provision 
for separate variable feeds of the headstock up and 
down the column and the whole column base along the 
rails in either direction. The column feed motor is also 
used for rotating the column with respect to the column 
base. These d-c motors have electronic speed control. 
In addition there are two reversing a-c torque motors 
for clamping the headstock and column base respec- 
tively, as well as a %4-hp a-c motor driving the lubricant 
pump for the base. 

Controls for the six motors are housed in one en- 
closure mounted on the column of the machine. Out- 
going terminals are attached to the back of the en- 
closure and are accessible by swinging out the control 
panel proper. External connections are by a four- 
conductor No. 8 AWG rubber covered flexible cable 
with suitable polarized plug connection to power socket. 
The machine is wired to operate off a 3-ph line and the 
fourth wire in the cable is grounded to the plug body. 

The control on the machine is arranged so that the 
oil pump motor must be started first to operate the 
machine. Start and stop push buttons for the oil pump 
motor (F, Fig. 1), are located on the right side of the 
control enclosure. With the oil pump motor running 
the machine may be operated from the control stations 
located at the bottom of the headstock, Fig. 2. The 
emergency stop in the control station is arranged to 
stop all motors and cut out the control on the machine. 

Control for the constant-speed spindle drive motor is 
arranged for reversing service, its direction of rotation 
being determined by the spindle directional push but- 
tons marked “Spindle Right” and “Spindle Left” at the 
control stations. Further control over this motor is in- 
corporated in the “Automatic Tap, Left-Off-Right” 
selector switch. This Selector switch is interlocked with 
the depth limit switch PS3 and cuts it into the circuit 


Des oh ee of four constant-speed a-c 


108 








when left or right is selected. This limit switch is at- 
tached inside the right-hand push button station hous- 
ing and limits the depth of tapping. The automatic 
tapping circuits are so arranged that when the pre- 
selected tapping depth is reached, the motor automat- 
ically reverses and continues to operate in a reverse 
sense until the reset button located in the control sta- 
tion is depressed, or the selector switch moved to the 
off position. 

The headstock or column may be operated in feed or 
rapid traverse only after (1) the spindle motor is started 
by push button and (2) the electronic tubes have 
reached their operating temperature. A_ time-delay 
relay set for approximately a 5 min interval is incor- 
porated in the control to allow the tubes to heat up 
before emission can take place. It should be noted that 
the filaments are energized immediately when power is 
applied to the control .and remain energized until the 
power is cut off. Stopping the spindle motor stops both 
feed motors. This sequence of operation is maintained 
in order to eliminate the hazard of feeding a motion- 
less spindle into a piece of work when either the emer- 
gency stop button is depressed or an overload trips. 

Control over the headstock feed motor is incorporated 
in one controlling lever which is attached to a potentiom- 
eter and switch assembly. The feed motor is ar- 
ranged for reversing service, the direction of the rota- 
tion being determined by the direction of control lever 
throw, Fig. 2. The degree of throw of the arm deter- 
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mines rate of feed of the headstock. Variations in feed 
are obtained by varying the motor speed and is accom- 
plished by varying the armature voltage. At rapid- 
travel, full voltage of 230 volts d-c is impressed on 
the series field and armature and reduced voltage on 
shunt field, thus providing a top motor speed of 2300 
rpm. Variations in motor speed are obtained through 
electronic controls, Fig. 3, which also include circuits 
for limiting the motor current and for compensating 
for motor IR drop to give essentially constant feed 
for varying load. 

Extreme up and down movements of the headstock 
are limited by limit switches LS1U and LS1D which 
are actuated by a cam attached to a headstock clamp 
bar. Tripping either limit switch dynamically brakes 
the head stock feed motor to a stop through a resist- 
ance shunted across the armature. 

The headstock clamp is applied by means of a selector 
switch marked “Headstock Clamp, On—Off.” This 
switch controls the clamp torque motor. The circuits 
controlling this motor are provided with a timing relay 
which interrupts the motor circuit 2 to 4 sec after the 
desired function is selected (see lower part of diagram, 
Fig. 3). The clamp assembly is so arranged that when 
the clamp reaches its extreme point of travel, a pawl 
disengages from a ratchet and allows the motor to 
operate at no load until the timer shuts it off. The 
motor timer is adjusted to time out in 2 to 4 sec when 
the electronic tube in the timer circuit is warm. 

Control over the d-c column feed motor is also in- 
corporated in one controlling lever which is attached 
to a potentiometer rheostat and switch assembly. As in 
the example of the headstock feed, this motor is also 
arranged for reversing service, its direction of rotation 
being determined by the direction of control lever throw. 
The degree of throw of the arm determines rate of feed 
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Fig. 1 (Above) — Motors 
and controls for the Gid- 
dings & Lewis portable bor- 
ing, drilling and milling ma- 
chine. A—Spindle drive 
motor; B—headstock clamp 
torque motor; C—d-c head- 
stock feed motor; D—d-c 
column feed motor ; E—col- 
umn base clamp torque 
motor, and F—column base 
oil pump motor. Above and 
to the right is the control 
panel with magnetic con- 
tactors and relays in the Fig. 2—Directional potentiometer rheostat speed control handles for column 
lower part and electronic base and headstock feed motors. (Lower right) Central control panel, with 
speed controls of the d-c (Top) Spindle, Left; Spindle, Stop; Spindle, Right, and automatic tapping 
feed motors above. See reset push buttons. (Bottom) Head clamp and column base clamp Off-On 
wiring diagrams on next selector switches, automatic tapping, Left-Right selector switch, and emer- 
page. gency stop push button. 
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Electronic time-delay Circuits 


Fig. 3—Simplified wiring diagram of the control cir- 
cuits for five of the six motor contactors and relays. 
These include the 5-hp main spindle motor (with auto- 
matic tapping control added) the two variable-speed 
feed motors, and the two torque motors for clamping. 
The electronic time-delay circuits shown below time out 
the two clamping metors 2 to 4 sec after the desired 
function is selected. At right is a complete wiring dia- 
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Shunt field excitation through full wave rectifier 


gram of the circuit of the electronically controlled d-c 


headstock feed motor, which is operated off two thyra- 
tron tubes (FG-172, at top). The circuit for the col- 
umn feed motor is practically identical and is not shown. 
Output of these power tubes and speed of motor ts 
controlled by the grid-voltage amplitude circuit shown 
in the middle. To maintain speed regulation at any 
setting 1R drop compensation is provided. 
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of the column. Variations in feed are obtained by vary- 
ing the motor speed and is accomplished by varying the 
armature voltage electronically as in the case of the 
headstock feed. In fact, the circuits are so similar that 
they are not repeated in the wiring diagram, Fig. 3. 
At rapid travel full voltage, 230 volts d-c, is impressed 
on the armature and reduced voltage on the shunt field, 
thus providing 2300 rpm motor speed. 

xtreme forward and backward movements of the 
column are limited by limit switches, LS2F and LS2B, 
actuated by cams attached to the runway of the machine. 
Tripping either limit switch dynamically brakes the 
column feed motor to a stop. 

The column base clamp is applied by means of a 
selector switch marked “Column Base Clamp, On— 
Off.” This switch controls the second torque motor 


(E, Fig. 2). The circuits controlling this motor are 
provided with a timing relay which interrupts the motor 
circuit 2 to 4 sec after the desired function is selected. 
The clamp assembly is so arranged that when the clamp 
reaches its extreme point of travel, a pawl disengages 
from a ratchet and allows the motor to operate at no 
load until the timer shuts it off. 

Circuits to the column base clamp motor, and column 
base limit switches LS2F and LS2B are completed 
through a collector ring assembly located at the base of 
the column. This arrangement allows the column to be 
rotated by the column feed motor through a selector 
lever. Provision is made to disengage the contact 
fingers from the bars on the drum to facilitate removing 
the column from the column base. 


Special Machine for Roto-Shaving Motor Armatures 


The machine illustrated herewith has been designed 
to apply a new method to the finishing of laminated 
motor armatures. Heretofore, it has been general 
practice to use one or two turning operations and where 
close tolerances are required, a final grinding operation. 
These operations have an inherent weakness in that 


Squirrel-cage rotor 3% in. in diam, before and after 
roto-shaving on special machine described herein. 


they tend to smear and close the rotor laminations and, 
where efficiency is a factor, it is necessary to add an 
additional operation in order to reopen them and keep 
eddy-current losses at a minimum. 

To remedy this difficulty and in addition to reduce 
machining time, the National Broach and Machine 
Company, Detroit, has developed a new machine for 
“RotoShaving” the laminations of motor rotors from 
the rough in one operation by combining three principles 
which have been thoroughly proved in other fields. 
These are (1) the use of a fine-pitch, high-precision, 
cylindrical milling cutter operating at high speed; (2) 
the principle of crossed-axes shaving which has revo- 
lutionized gear shaving; and (3) the principle of diag- 
onally traversing the work across the cutter in order to 
spread the cutter wear uniformly over its full face and 
obtain optimum tool life. The net result 1s accuracy 
comparable with grinding, a considerable reduction in 
machining timte and no closing of the laminations or 
burring of the slots. 

The new rotor shaver is built somewhat along the 
lines of a gear shaving machine. The cutter head is ad- 
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justable to provide a wide angular range between work 
and cutter axes. In addition to this, the table has a 15- 
deg swing in its horizontal plane to provide the diagénal 
angle desired. The knee is adjustable vertically for 
different diameters of work. Table travel, adjustment 
of head and tailstocks and knee are sufficient to accept 
rotors having a wide range of shaft lengths, face widths 
and diameters. 

The illustration shows a rotor of 3% in. diameter and 


2 in. face which is being completely finished with one 


pass in only 16 sec. Approximately 0.030 in. of stock 
on the OD is removed to a finished tolerance of less 
than 0.002 in. Loading time is approximately 4 seconds. 
Air-operated head and tailstocks and a work locator are 
provided to facilitate loading. 


Special machine with high-speed milling cutter for 
rotor-shaving armatures without closing laminations. 
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COMPONENTS 
SP at the IRE Engineering Show 


* Components and materials high-lighted many of the exhibits at the 
record-breaking 1947 show sponsored by Institute of Radio Engineers. 
Trend to miniaturization of components was particularly noticeable. 


OME 12,500 persons registered at the 1947 Na- 
tional Convention and Radio Engineering Show 
of the Institute of Radio Engineers, held in New 

York City, March 3-6 inclusive. This registration was 
almost twice that of the 1946 convention and is claimed 
to be the largest turnout at any engineering convention 
on record. Certainly, the record-breaking attendance 
was very much in evidence in the capacity audiences at 
the various technical meetings at the Hotel Commodore 
and in the keenly interested crowds at the exhibits in 
Grand Central Palace. 

Advanced developments in communications and sound 
equipment and systems, and in such complex apparatus 
as electronic super-calculators, were naturally the high- 
lights of the show. The comprehensive exhibits of the 
Signal Corps and the Office of Naval Research disclosed 
equipment vastly provocative to the design engineer. 
So did the exhibits of manufacturing companies such as 
Western Electric, General Electric, Federal Telephone 
and Radio, Westinghouse, Finch Telecommunications, 
and American Telephone and Telegraph, among others. 
Yet the thoughtful engineer-visitor to the show was not 
likely to overlook the impressive number of displays de- 
voted in whole or in part to what is after all the bedrock 
of product development—the basic electrical and elec- 
tronic components, mechanical components, and ma- 
terials. Significant, too, were the many exhibits of in- 
geniously designed electronic laboratory instruments, 
indicating a strong trend on the part of many manufac- 
turers of radio and sound equipment to enter this field 
of product design. But it is largely to the exhibits of 





fawrchild Camera aud Lustrument Corp. 


Fig. 1—These linear, wire-wound potentiometers, 

in single units or ganged in multiple on one shaft, 

for a broad range of uses in electrical and electronic 
apparatus were exhibited at the IRE show. 


components and materials that this review of the IRE 
show will be devoted. 

Obviously, space does not permit a booth-by-booth 
report. Only the highlights and trends can be indicated. 
An overall impression was of a considerable degree of 
activity in the introduction of new lines of components 
and of additions to existing lines. In absolute terms 
there were actually but few brand-new items, but there 
was in evidence a considerable ferment in the direction 
of improvement and refinement, and a realistic approach 
to getting components and materials out in production 
quantities to the manufacturing consumer. The purely 


Fig. 2—Disks, rods and beads are some of the many forms in which thermistors (thermally sensitive re- 


sistors) are being developed for many applications in electronic and electrical circuits. 


Also available are 


“potted” forms for applications that require various combinations of these circuit elements. 


Western Electric Company 
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PHILLIPS SCREWS 


Highlights from a comprehensive report by independ- 
ent investigator of James O. Peck Co.—one of their 
studies of assembly savings made with Phillips Screws 
in leading plants... 





@ “We made an important saving we hadn’t counted 
on when we switched to Phillips Recessed Head 
Screws,” said the foreman of Coolerator’s assembly 
line. “Instead of the expensively long period usually 
required to train operators to drive slotted screws, 
we found that new people could start driving 
Phillips Screws with a few simple instructions. Since 
we use about 125 Phillips Screws in every Coolerator 
and our daily production is 800, there isn’t much ‘Here's a tricky bit of “blind” driving ... through a small hole in 
time for teaching anyone how to drive a screw. the ice unit. With Phillips Screws, locating and driving is easier. 


“EASIER TO USE, especially in awkward or blind appli- 
cations... like fastening the black base to the bot- 
tom of the unit or attaching the ice container to the 
box. You have practically no control over slotted 
screws, while Phillips Screws are easy to line up. 


“STOPPED PANEL DAMAGE and burring of heads. Assem- 
bly people used to almost write their names on the 
sides of the units when aslotted screw driver slipped. 
That cost real money... for disassembly, refinish- 
ing and reassembly, not to mention the disruption 
of the assembly line. Phillips Screws ended slips. 


THE WHOLE STORY of this and other assembly studies 
in key plants... covering metal, wood and plastic 
products... will suggest similar savings to any pro- 
duction man. This coupon will bring you these 


reports—FREE. Mail it now. 





If ordinary slotted screws were used in fastening this black 
enameled base, inevitable driver slippage would do costly dam- 
age to the adjacent panels. 









feport ™. 1 5 
ASSEMBLY SAVINGS 
WITH PHILLIPS SO 


J) see... PHILLIPS x-240 SCREWS 





. 

° Phillips Screw Mfrs., ¢/c Horton-Noyes ° ‘ . 

: 1800 Industrial Trust Bldg., emg. Wood Screws + Machine Screws * Self-tapping Screws » Stove Bolts 
a Providence, R. I. e American Screw Co. Reading Screw Co. 

° Send me reports on Assembly Savings with Phillips Screws. « Central Screw Co. SOURCES Russell Burdsall & Ward 

° e Continental Screw Co. a Bolt & Nut Co. 

ie IN stables lagecalceidaabsok cdchdsleetoitaiediscbcanssanimaibiaeaiainitleed © Corbin Serew Div. of _— Scovill Manufacturing Co. 

. e American Hdwe. Corp. National Lock Co. Shakeproof Inc. 

eo II ce NS ciel ain as-ecstpteceis anda iieedavokaies inaumaaaaseae ama iek e The H. M. Harper Co. National Screw & Mfg. Co. The Southington Hardware Mfg. Co. 
° e (International Screw Co. New England Screw Co. The Steel Company of Canada, Ltd. 
ie AN grea ci paniasxathsssces ansisenkiasanineceasamebenansblaeensadaadeek suman tunes sted e Lamson & Sessions Co. Parker-Kalon Corporation Sterling Bolt Co. 

. e Milford Rivet and Pawtucket Screw Co. Stronghold Screw Products, Ine. 
eovreeeeeereeeeeeeeee eeeeeeeeeeeees Machine Co. Pheoll Manufacturing Co. Wolverine Bolt Company 
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RCA Victor Div., Radio Corp. of America 

Fig. 3—Latest RCA miniature radio receiving tube 

(35B5) is a tiny beam-power amplifier of heater- 

cathode type. It’s only 34 in. in diam and 25% in. 

long. Can be used to design highly sensitive, though 
compact, 6-tube receiving set. 


wartime emphasis on such developments as magnetrons 
and wave guides, so much in evidence in the 1946 IRE 
show*, was lacking. Typical was the showing of several 
magnetrons at the booth of the Indiana Steel Products 
Company primarily to dramatize the application of that 
company’s permanent magnets. 

Among the most interesting components on view were 
Western Electric’s thermistors. These thermally sensi- 
tive resistors, originally developed by Bell Telephone 
Laboratories for use in telephone equipment, are now 
approaching commercial production and are_ being 
groomed for an interesting variety of potential applica- 
tions. Controllable either by changes in ambient tem- 
perature, or through being heated by the circuit in which 
they are used, these elements may be used in all types 
of temperature measurement devices, relay actuators, 
timing mechanisms, etc. They are available in many 
different shapes, such as disks, beads, or rods, and also 
in potted form containing various combinations. Also 
interesting were Western Electric’s deposited carbon 
resistors characterized by very low capacitance and in- 
ductance per unit and available in a wide range of values 
and sizes. 


Miniaturization was almost a common denominator to 
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the exhibits. The trend to miniature, subminiature or 
so-called “‘midget’” components has been strongly felt 
during the past year. This has been true not only in 
electron tubes, but also in batteries, capacitors, resistors, 
transformers, as well as in “flea-size” motors. The im- 
portance of this trend was reflected in the Navy ex- 
hibit which devoted an entire wall panel to these types 
of components. Moreover, the exhibit of the National 
Bureau of Standards was given over in its entirety to 
“electronics in miniature,” featuring printed electronic 
circuits} and subminiature tubes. Included in this ex- 
hibit were a tiny radio transmitter and a receiver printed 
on a thin plate about 2 x 5 in, 

Printed electronic circuits were also shown by the 
Centralab Division of Globe Union, as were miniature 
ceramic capacitors and high-voltage capacitors. The 
new self-healing metallized capacitors developed by Solar 
Manufacturing Corporation were also in the miniature 
class. Very small capacitors were also shown by 
Sprague Electric Company. In the category of minia- 
ture components could be included the small synchro- 
nous motors shown by Fairchild Camera and Instru- 
ment Corporation and Kurman Electronics Corporation. 


The influence of miniaturization on product design is 
obvious. For example, it permits design or redesign for 
greater compactness and lightness, or it can be utilized 
to include an increased number of circuits in the same 
space if so desired. The recent developments in elec- 
tronic hearing aids shown by Wesetrn Electric were 
typical of this trend. 

General Electric Company’s extensive display encom- 
passed many of that company’s activities. Exhibited 
were electron tubes, magnetic materials, and plastics, 
aside from transmitting equipment and test instruments. 
Silicone products commanded much attention. Speci- 
mens of silicone laminates were shown for high-fre- 
quency applications at elevated temperatures of the order 
of 485 F. This development has been the subject of a 
continuing Navy-sponsored research program in co- 
operation with several companies. Silicone rubber ap- 
plications also were displayed, including the use of this 
material in capacitors. Among the electron tubes shown 
was the new GL-5545 industrial thyratron for applica- 
tions such as motor control and welding control. 

Wire terminals, connectors, terminal lugs and related 
components are of course fundamental to any product. 
Solderless wire terminals were shown by Aircraft- 


*See “Components at the IRE Engineering Show,” p. 115, March, 
1946, ELectricaAL MANUFACTURING. 
t See “Elements of Radio Circuits Printed on Small Ceramic Platcs,”’ 


p. 138, April, 1946, ELEcTRICAL MANUFACTURING, 


Left, Dr. Walter R. G. Baker, 
newly elected president of the 
IRE, Dr. Baker is vice-president 
of the General Electric Company 
in charge of the Electronics De- 
partment. Center, Dr. Albert 
Rose, RCA Laboratories, winner 
of 1946 Morris Liebmann Memo- 
rial Prize awarded by the IRE, 
Right, Dr. J.R. Pierce, Bell Tele- 
phone Laboratories, winner of 
1947 Liebmann Prize. 
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The efficiency of every instrument or device in 
which a permanent magnet is used depends upon 
the functioning of the magnet itself. Functional 
designing on soundly engineered principles is im- 
portant in the production of permanent magnets for 
better, more efficient and economical performance. 

The permanent magnet assemblies, shown above, 
serve both electrical and mechanical requirements. 
Those designed for the precise operation of test 
meters must maintain a constant energy source with 
the magnetic field. Extreme care must be taken in 
the shaping of these magnets for the desired effect. 

Other magnets in which the holding power is 
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the main objective are so constructed that the mag- 
netic circuit permits a far greater applied energy 
than the magnets themselves can supply. Further 
applications in which the magnet through its at- 
traction and repulsion acts on other moving parts 
of an assembly require different design techniques. 
The development of new magnetic materials— 
Alnico, Cunico, Cunife, Vectolite and Silmanal—has 
enabled our engineers to adapt permanent mag- 
nets to many uses which were formerly impractical. 
The Indiana Steel Products Company welcomes the 
opportunity to help you solve your magnet prob- 

lems with “Packaged Energy”. 
Copyright 1947, The Indiana Steel Products Co, 











Marine Products, Inc.; pressurized connectors were 
shown by H. H. Buggie & Company; terminal lugs 
and terminal boards by Cambridge Thermionic Corpora- 
tion; and other items in this category were much in 
evidence. Mention should be made of the ingenious 
inylon-molded strain bushings exhibited by Heyman 
Manufacturing Company. 

Magnetic sound recording tape (Hyflux) was shown 
by Indiana Steel Products Company not primarily as 
the basic recording medium of a specific magnetic sound 
recorder but as a component with interesting potentiali- 
ties in many types of recording devices and instruments, 
business machines, calculators, control devices, etc. It 
is evident that the potentialities in magnetic sound 
recording—utilizing wire or magnetic tape as media— 
are only in the incipient stage at present. The Brush 
Development Company also presented its magnetic tape 
in addition to complete recording units. The develop- 
ment of the wire-recording unit as a component for sale 
to manufacturers of radio receivers and recording de- 
vices was reflected in the portable wire-recording set 
exhibited by R. C. Powell & Company which has been 
designed around the WiRecorder Corporation basic 
unit.* 

Rare metals for electronic tubes were shown by Fan- 
steel Metallurgical Corporation in addition to its lines 
of sélenium rectifiers, contacts, and other components. 
Something still in the developmental stage was exhibited 
by National Research Corporation in the form of speci- 
mens of gas-free metals, produced by high-vacuum 
techniques and having many possibilities in products 
where such properties are desirable. Particularly in- 
teresting is gas-free copper. The same company also 
had on display metallized paper foil for self-healing 
capacitors. This has been made on the basis of the 
wartime German method and like it utilizes zinc 
evaporated under high-vacuum. (The Solar develop- 
ment referred to previously is based on the evaporation 
of aluminum.) 

The growing importance of beryllium copper springs 
in various precision-made forms was stressed in the ex- 
hibit of Instrument Specialties Company. Other metal 
exhibits included that of International Nickel Company 
covering nickel alloys for electronic applications. 





Cambridge Thermionic Corp. 

Fig. 4—Among radio components shown at IRE ex- 

hibition were this high “Q” tron-core r-{ choke (left) 
and a standard pie-wound r-f choke (right). 
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Comprehensive in scope was the large Westinghouse 
display which presented typical applications of Hiper- 
sil cores, also electron tubes, circuit breakers and other 
items, in addition to exhibits of broadcast transmitters 
and related equipment. 

The trend to components for FM and television re- 
ceivers was to be expected and was reflected in many 
exhibits. Typical was the display of P. R. Mallory & 
Company, including its recently announced Inductuner, 
a special tuning device for television receivers. 

Insulating materials were displayed by numerous 
companies. William Brand & Company exhibited its 
varnished electrical tubing, its plastics insulated wire 
for high-temperature applications, varnished cambrics, 
and associated lines. Typical uses for glass-bonded mica 
were shown by Electronic Mechanics, Inc., Mycalex 
Corporation of America, and General Electric. West- 
inghouse showed examples of micarta applications. 
Ceramic insulating materials were shown by General 
Ceramics & Steatite Corporation and by Stupakoff 
Ceramic & Manufacturing Company. 

Metallized glass radio components, among them per- 
meability tuning inductances and trimmer capacitors, 
were featured in the exhibit of the Corning Glass Works. 
New developments in attenuators were presented by the 
Daven Company, Shallcross Manufacturing Company 
and others. Microwave components were shown by the 
Sperry Gyroscope Company, DeMornay-Budd, and by 
Industrial Products Company. 

Circuit protection equipment, including many types 
of special fuses for electronic equipment, was shown 
by Littelfuse, Inc. A compact, ingeniously designed 
air-trimmer was a feature of the North American 
Philips’ booth. Miniature and subminiature electron 
tubes were on display by Sylvania Electric Products, 
Raytheon Manufacturing Company, Western Electric 
Company, and Radio Corporation of America. 

To enumerate the various relays, switches, and other 
standard components in the show would be manifestly 
impossible. Comment should be made, however, of the 
Sigma Instrument Company’s exhibit of a keying relay 
set up with an oscilloscope to permit observation of con- 
tact operations under high-speed conditions. 

Variable transformers, voltage regulators, and power 
supply units were also prominent among the exhibits. 
Notable among these items was an instantaneous all- 
electronic voltage regulator presented by the Superior 
Electric Company. This unit maintains a stable output 
within +0.1 of nominal for line variations from 95 to 
135 volts. 

Among the highlights of the general sessions of the 
IRE was the award of the Morris Liebmann Memorial 
Prize for 1946 to Dr. Albert Rose of the RCA Labora- 
tories, Princeton, N. J., and the Liebmann Prize for 
1947 to Dr. J. R. Pierce, Bell Telephone Laboratories, 
New York City. Dr. Rose received his award for work 
done on the Image Orthicon television tube. Dr. Pierce 
received his award for his development of the traveling 
wave type of tube. 

Dr. Walter R. G. Baker was elected president of the 
Institute of Radio Engineers for the ensuing year. Dr. 
Baker is vice-president of the General Electric Com- 
pany, in charge of the Electronics Department. 





*See “Designing Wire Recorder Unit for Low-Cost Quality Produc- 
tion,” Herbert Chase, p. 122, January, 1947, ELectricaL MANUFACTURING. 
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OLD WOODEN SPOOL 


NEW STEEL SPOOL 


CLEVE-WELD know-how 
CUTS WIRE SPOOL COSTS 


Specialized knowledge of circular welded 


steel technique enabled Cleve-Weld en- 
gineers to produce this new steel wire 
spool as a replacement for its wooden 
predecessor. These new steel spools are 
lighter and stronger, do not spread or 
give, hence, last three times as long as 
the wooden spools which makes a 
decided saving. They can be put in the 
furnace for drawing the wire to the 


right tensile strength. 
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You, too, can save on circular shapes 
from Cleve-Weld—let us show you how! 
Send blueprints or description with 
specifications and let us quote on 
quantity lots. There’s no obligation 
and we may be able to cut your costs 


— write today. 


THE CLEVELAND WELDING COMPANY 
West ll7th Street & Berea Road « Cleveland 7, Ohio 








Waterproofing 
Electrical Connections 


* Selection of a low-temperature polymerizing vinyl com- 
pound enables a rubber-like filling to be flowed around all 
wires entering a multi-contact plug, thus excluding moisture. 


W. A. MATTHEWS 


Senior Projeet Engineer 
Sperry Gyroscope Company, Inc. 


HE VARIOUS components of an_ electronic 

equipment are usually interconnected by cables, 

ach consisting of a variable number of wires 
which terminate in some type of disconnect plug or 
jack insert, housed in what are known as plug shells. 
The rear or exit end of most available multi-contact 
plug shells has a diameter which is considerably larger 
than the bundled diameter of the presently used ex- 
tremely small diameter plastic wires entering the shell. 
This condition poses a difficult waterproofing problem, 
especially aboard ship, but because of the war vol- 
ume demands for interchangeable connectors, little or 
no time was available to re-design new parts to correct 
the situation. 

Many newly designed electronic installations, incor- 
porating the use of available connectors were made and 
unfortunately, equipments often suffered criticism be- 
cause of failures of these accessory parts. Equipment 
breakdowns were traced to plug failures caused by 
arcing when spray and rain water entering the shell 
collected around the contact pins. In addition to the 
long periods of time equipments were inoperative, many 
hours were lost in tracing and locating the source of 
the troubles. 

In order to reduce the amount of difficulties en- 
countered, it was found necessary to adopt waterproof- 
ing methods in the field. One method was to fill the 
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Figure 3 


Wires entering a multi- 

contact plug are normally so 

much smaller than the opening 
that water readily enters. 


Fig. | 


shells with silicone grease and tape the entire shell and 
several feet of the wire. Although this method does not 
present a clean looking or efficient design and certainly 
would not be a practical or uniform manufacturing 
methed, a satisfactory waterproofing job was accom- 
plished and the number of field equipment breakdowns, 
due to plug failures were materially decreased. 

At the start of an airborne radar design in the Sperry 
Gyroscope Company, the Navy advised that this single 
problem was one of the most troublesome difficulties 
being encountered with all electronic equipments and 
that definite steps must be taken to correct the situation. 
Airborne equipment was further affected because of the 
breathing caused by altitude changes. ; 

Design specifications were set up calling for water- 
tight or hermetic sealing of all plugs and receptacles. 
The first requisite was a reduction in the number of 
joints or separations in the plug shells, or a one-piece 
design if possible. A straight type shell was made in 
one piece by having the contact insert enter the plug 
shell from the front instead of the rear as in conven- 
tional designs. A one-piece, right-angle plug was also 
designed, but in order to facilitate assembly, it was 
deemed advisable to split this shell into two pieces, as 
shown in Fig. 2. The next problem was solved by the 
Winchester Company, who had previously made for the 
Sperry Company a high-voltage molded insert with pres- 


Fig. 2 (left)—The waterproofed 

connector, showing the gasketed split 

and the entrance at the bottom filled 
with the vinyl compound. 


Fig. 3 (right)—The contactor shell 
removed to show the vinyl com- 
pound molded around the wires and 
filling the entrance neck of the fitting. 
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GUARDIAN 


This trio of standard Guardian Stepping Relays: (1) continuous rota- 
tion, (2) electrical reset, (3) add and subtract—will start you off with 
a minimum of design and keep your product operating indefinitely. 
The Guardian Steppers shown are adaptable to numerous applica- 
tions: automatic circuit selection; automatic sequence selection of 
circuits; automatic sequence cross-connection of circuits. They are _ Series 100 Snap-Action Relay # Guardian Featherub Switch 
used in automatic business machines, production totalizers, con- enn nnn nnn fan nnn en nnnn== 
veyor controls, animated displays, telephony, remote tuning, with a 
host of additional uses you will soon discover. On each, the contact 
finger rotates counter-clockwise. All three Steppers follow 10 pulses 
per second within the rated voltage range of the relay. Special con- 
struction prohibits skipping or improper indexing of the ratchet. 
Available in separate units or in combination with relays, contact 
switches, solenoids; completely assembled and wired to ‘erminals; 
mounted on special bases or in enclosures. “Special” modifications 
are obtainable in production quantities. Write for Bulletin SR. 


GUARDIAN © BLECTRIC 


1627-D W. WALNUT STREET CHICAGO 12, ILLINOIS 
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 


Series 500 Midget Relay Series 1-A Solenoid 
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surized male contact pins. A gasket was assembled be- 
tween this insert and the plug shell. A further develop- 
ment was made by pressurizing the female contacts, 
but allowing sufficient float to permit pin or contact 
engagement. This insured water-tight conditions even 
when the cables are disconnected from the equipment. 
The split in the right-angle shell was sealed by a flat 
gasket and the major remaining problem was to effec- 
tively seal or waterproof the wires coming out from 
the rear of the shell. 

Normally, multi-conductor rubber cable would be used 
and the sealing problem at this point simplified. How- 
ever, because of weight consideration, it was necessary 
to use open wiring. Some thought was given to the use 
of rubber washers either molded or with pierced holes 
through which each individual wire could be passed. 
This method would have been extremely expensive 
because of the small quantities required and the varying 
quantity of both wires and wire sizes entering each plug. 
It was decided to experiment with one single diameter 
of the wires at the point where they passed through the 
plug shell because this method would simplify gasketing. 
The first attempt to obtain one diameter was made by 
passing the wires through a short length of thin-wall 
aluminum tubing. One end of the tubing was tightly 
crimped around the bundled wires and the open end 
filled with a potting compound which flowed around 
each wire. This method required considerable manu- 
facturing skill to obtain uniform results. In addition, 
it was relatively slow and no materials were readily 
available which would stand up under operating condi- 
tions. 


SEARCH FOR SUITABLE PLASTICS 


Additional experimenting convinced us that a molded 
plastic cork would be the best manufacturing solution. 
Initial experiments were carried on using the thin-wall 
tubing and substituting a liquid plastic for the potting 
compound. This type of plastic proved satisfactory 
only when applied in a thin layer, but when poured into 
the tubing, the evaporation of the volatile carrier from 
the fairly large volume was not sufficiently rapid tc 
avoid attacking the vinyl wire insulation. Most avail- 
able thermoplastic materials investigated required ex- 
treme pressures and temperatures which damaged 
wires during molding. 

After a continued search, the Bakelite Corporation 
informed us of their product Plastisol. This material is 
known as an elastomer and in pre-molded or purchased 
state is a viscous liquid. It sets or polymerizes at a 
temperature of approximately 200 F which does not 
injure the vinyl insulation and requires pressure not 
greater than 25 lb per sq in. which is sufficient to insure 
adequate flow into the mold and around each wire 
without damaging the wire. Because it is a vinyl for- 
mulation similar to the wire insulation, a good adhesive 
bond is formed. 

The first samples were made in a simple two-piece 
mold through which a hole was bored at the parting 
line. The hole diameter was approximately the same 
size as the bundled wire diameter. A center section 
was bored larger to the required molded cork dimen- 
sions. At right angles to the parting, a drilled hole 
was connected to a small piston-fitted cylinder large 
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enough to accommodate a full mold charge. 

The piston was weighted and as the material flowed 
into the cavity and around the wires, heat was applied. 
A small amount of material oozed out both mold ends, 
but congealed with heat and further piston pressure pro- 
vided good material compression during molding. 

The properties of Plastisol are remarkably similar to 
those of the low-temperature synthetic rubbers except 
that the rubber withstands slightly lower temperatures. 
A production mold was designed incorporating auto- 
matic temperature and time controls and manual mold 
opening and closing. The molding method has proven 
to be a uniform manufacturing method with little skill 
required for operation. 

The completed product is tested in jigs which are 
immersed in water and subjected to 15 lb per sq in air 
pressure. No leaks are permissible, yet even with this 
stringent inspection, rejections are less than %4 of 1 
per cent. Completed cables incorporating these water- 
proof connectors have been thoroughly tested with equip- 
ments operating for 24-hour periods under spray tests 
and no plug failures due to moisture have occurred. 


© © New Magnetic Alloy Opens Way 
for Lightweight Motors 

A new 35 per cent cobalt, 64 per cent iron, 1 per cent 
chromium alloy that carries more magnetism than any 
other alloy practical for use in motors and generators 
and is tough enough to withstand intense vibration has 
been developed by Dr. Trygve D. Yensen of the West- 
inghouse Research Laboratories in collaboration with 
J. K. Stanley. The new alloy, Hiperco, will make pos- 
sible compact electric motors and generators an esti- 
mated 10 per cent smaller and lighter than those of 
equal power now built for aircraft. This is so, because 
the high magnetic saturation point of Hiperco will 
permit the design of motors with less metal for the 
same power, or more power from the same amount 
of metal. 

The combination of 35 per cent cobalt with iron gives 
the highest magnetic saturation point of any known 
metallic material, and the chromium is added to make 
the alloy workable. 

Hiperco ingots are rolled into slabs 2 to 3 in. thick. 
As the strip emerges from the last set of rolls, it 
plunges into a trough of cooling water. 

The sudden cooling makes the metal so strong and 
workable it can be coiled like wire, whereas formerly 
it could not be bent at all. The cool metal then goes 
through a cold-rolling process which can further reduce 
its thickness to as little as 0.0005 in. For most motor 
and generator applications, however, thickness of ap- 
proximately 0.005 in. is sufficiently thin. 

Even though cobalt is a high-cost material, most of 
which must be imported from Africa, Hiperco will be 
of value wherever smaller and lighter motors and gen- 
erators are economically important. Minerologists now 
are searching for new supplies of cobalt in the United 
States, Canada and China. If they should find a suff- 
cient supply, Hiperco might replace other metals in 
many types of motors and generators. Today, how- 
ever, its cost limits its use to such applications as air 
craft where savings in weight and size are important 
from an operating cost standpoint. 
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product that sells... 


USE ASL QUALITY... 


FRACTIONAL H.P. MOTORS 


(1/500 to 1/15 H.P.) 


Saleability of your product in a competitive 
market may be substantially increased by 
taking advantage of FASCO experienced 
F.H.P. motor engineering and production 
know-how. A skilled, experienced FASCO 
factory engineer will meet with you in your 
own plant... engineer the electrical and 
physical characteristics of the motor you 
need ... and adapt a standard motor to your 
special requirements. For superior product 
sales advantages, consult with us NOW, if 
your plans call for production-run quanti- 
ties of small motors (1/500 to 1/15 H.P.) or 
blowers. 


.»»Use our Direct Factory Representation by Experienced Fractional H. P. Engineers 
LOSTO F. A. SMITH MANUFACTURING CO., INC. 
A PRODUCT OF 250 Davis St., Rochester 2, N.Y. 
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Statistical Barometer 


For discussion of these and other indicators of electrical manufacturing activity, see page 228 
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Avg. 
Electrical Energy—Through 1945, average monthly Gearing—Does not include turbine or propulsion 
sales. gearing. 


Radio Receivers—Figures include manufacturers’ 
sales of all models—console, table, combination, battery- 
operated and automobile. 


Electric Household Ranges—Standard and apartment 
models over 24% kw; domestic and foreign sales in- 
cluded. Based on reports of companies participating 
in NEMA activities. ; ; 

Electric Household Refrigerators—All sizes: domes- 
tic and foreign sales included. Based on reports of com- 


Electric Toasters-—Based on reports of companies 
panies participating in NEMA activities. 


participating in NEMA activities. 
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you can test 
Ss with this 
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small, compa 


ves 


drain an P cases e 
Fre ill dia BOOS nO cal Use Model 390 for Testing 
on can be teste Refrigerators Roasters 


Deep Freezers Hair Dryers 
Washing Machines Hair Waving 
lroners Machines 
Irons Electric Blankets 
Toasters Heating Pads 
Motors Neon & Fluores- 
Electric Heaters cent Signs 
: son i ‘ : Radio Sets Hot Plates 
all Trial an S ure l are ev Waffle Irons Vacuum Cleaners 
, . c Percolators Sewing Machines 
slogan : ctricé a i - ; j, © F Curling Irons Floor Sanders 
through i * gters. . t . 1 Oil Burners Floor Polishers 
the N ; a very Si ee a Fans Food Mixers 
: eq ) S. 
it has no del 2 Lamps Air Conditioning 
- : as ou 
indispensadle veement in uae hr Health Lamps Units 
makes a rich yield in — and all similar appliances 
return 4 
RANGES—A.C. Current, 60 cycles 
Volts: 0-150, 0-300. 
Amperes: 0-3, 0-15. 
SIMPSON ELECTRIC COMPAN Watts: 0-300, 0-600, 0-1500, 0-3000, 
5200-18 W. Ki Size: 3”x57g"x2'2”". Weight 14 Ibs. 
Shipping weight 3 Ibs. 
Price, with Break-In plug and 


Leatherette carrying case, with 
leads compartment 

Genuine leather carrying case, 
with leads compartment 


- Pe 
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Se ee —" — 

“ | el * ee . ye : 

INSTRUMENTS THAT STAY ACCURATE Write for our Bulletin 14-F for the complete Simpson line 

of Radio and Television Test Equipment, and Panel Meters. 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





VERSATILE MIDGET RELAY 


Midget-type industrial relay (Series 600) can be supplied 
in a wide range of contact switch combinations up to and 
including 4PDT. Relay features short contact blades thus 
eliminating intermittent contact or contact “bounce.” Two 
basic interchangable parts—coil assembly and contact as- 
sembly—constitute the relay. Contact assembly, for ex- 





ample, can be used with any of the standard Series 600 
or 605 coils for nine operating voltages ranging from 3 to 
230 volts, a-c, or from 3 to 110 volts d-c. Maximum con- 
tact current capacity is 8 amp; power consumption is 6 va. 
Relay passes UL specifications. Dimensions: 14% x 2% x 
1% in. Guardian Electric Manufacturing Co., 1627-D W. 
Walnut St., Chicago 12. 


REMOTE SERVO CONTROL 


Remote positioning servo control (Synchro-Link) for 
fractional- or integral-horsepower motors, can be adapted 
to a wide range of applications with machine tools, speed 
transmissions, multiple drive conveyors, valves and damp- 
ers, etc. Basic principle is that of a self-balancing elec- 





tronic bridge. The three elements of this “package” unit 
are: (1) Master control with knob and calibrated dial for 
manual control or with %4-in. shaft extension for automatic 
control; (2) electronic controller; and (3) load control 
potentiometer geared to the motor or coupled to the load. 
Two adjustments are provided: (1) Sensitivity control 
for adjustment of allowable motion of control shaft before 
correcting action of motor is initiated; and (2) an anti- 
hunting (anticipating) control for adapting characteristics 
of the system to different values of inertia of motors and 
loads in various applications. 
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Accuracy is better than 1 per cent of full range and it is 
independent of the load. Unit operates on any 115-volt, 
60-cycle line. Controller contacts are rated for 15 amp, 
110 volts, a-c, or 10 amp, 220 volts, a-c. Motors up to 
%4o hp can be connected directly; from Yo to 35 hp it is 
necessary to use a standard magnetic reversing starter. 
All elements are standardized and interchangable. Several 
units can be connected with a single master control. 
Yardeny Laboratories, Inc., 105-107 Chambers St., New 
York 7. 


PRECISION LIMIT SWITCH 


Compact, magnetic-type snap-action limit switch (Amp- 
trol) features low operating pressure (134 oz.) and travel 
differential of only 0.003 in. Primarily designed for con- 
trol-circuit and pilot-duty applications, it can also be used 
for direct control of motors rated up to 4 hp. Switch is 
particularly adaptable for direct operation by bimetal ele- 
ments, bellows or similar actuators that provide only slight 





movement at low pressure. Switch is so designed that (1) 
positive contact pressure is retained until instant of snap- 
action “break” and (2) contact failure caused by bounce 
on “make” is eliminated. Permanent magnet is sintered 
alnico. Contacts are fine silver. One-piece leaf-spring is 
phosphor bronze. Weight (including terminals) is only 
1 oz. Entire assembly is housed in a molded thermosetting 
plastics case. Overall dimensions: 1°%2 in. long, *%e in. 
wide, eo in. high. Available at present only in a normally 
closed SPST model. Friez Instrument Division, Bendix 
Aviation Corp., 1456 Taylor Ave., Baltimore 4. 


RAYON-REINFORCED V-BELTS 


Rayon cords are used as the reinforcement or tension 
member of this light-duty line of V-belts made of heat- 
resistant rubber compounds. The rayon construction pro- 
vides longer belt life, especially at elevated temperatures 
encountered as belt speeds and loads are increased. Ac- 
cording to accelerated laboratory tests, the increased life 
is of the order of 50 per cent. Improved characteristics 
include more resiliency, increased resistance to shock fa- 
tigue, and less permanent stretch. For some applications 
the rayon-reinforced type is said to be preferable to V-belts 
in which steel is used as sustaining member because tension 
on steel-reinforced belts declines rapidly under wear owing 
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= ANNOUNCING.....a new stock line 
of CONTROL and 
POWER CIRCUIT 
TRANSFORMERS 


Toads ea Te important features 


HCO SERIES 


NCF SERIES © Over 50 veepae. ora ratings care avaaa selec i) d 


to serve a wide range of useful ALE RDO elIe. 
CONTROL TRANSPORMERS ® Designed and manufactured by a coneern 
For utilizing 115-volt power to operate any 18 r 
of a multitude of low-voltage devices, among with over Lo years of experience in filling 
them relays, solenoids, alarms, signal lamps, the most exacting requirements of the 
and small motors in various home and indus- : aabigl 
trial applications. electrical-electronics industry. 
HCO SERIES: High reactance types, 25 or 30- ® Conservatively rated and quality built 
volt secondaries, each in capacities of 20, 30, 40 : we ‘al 
and 60 VA. Mounted on square outlet box CO eC 
covers _~ fit 4” square boxes, 344,” and 4” AY ENTTLeT Pee Dh Ca TOT Tatil B 
octagon boxes. 
HCF SERIES: Same ratings as HCO Series, but ¢ Meet all requirements of the Under- 
Pe NCE _ standard mounting feet as shown writers Laboratories for their re spec- 
or eries. ae 

° | i oF baa ri i s. 
NCF SERIES: Normal reactance types with 8, shila spdegatad 
16, 24 or 32-volt secondaries, capacities ranging 


from 25 to 150 VA. ey 


bl 
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PCC SERIES 


POWER CIRCUIT TRANSFORMERS 


For stepping down low-rate 230, 460, or 575-volt power in 
industrial plants as an economical means of operating 115- 
volt lighting, controls, and various other supplementary 
devices at machines. PCB SERIES 
PCF SERIES: A range of units including those with 230- 
volt and 460-volt primaries in 25 and 50 VA capacities, 
with 230/460 and 575-volt primaries, each in capacities 
from 75 to 250 VA. Have insulated leads for in-compart- 
ment wiring. 

PCB SERIES: Units have either 230/460 or 575-volt 
primaries, capacities ranging from 500 VA to 10 KVA. 
Fitted with outlet boxes made to receive conduit or 
armored cable. 

PCC SERIES: Have either 230, 230/460, or 460-volt pri- 
maries and capacities of 75, 100 or 150 VA. Fitted to 
rectangular covers for mounting on FS or FD-type conduit 
boxes. Provided with fuse blocks for overload protection. 


PCF SERIES 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
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STORY... 


The Machlett Dynamax “25” unit for diagnostic work 
represents the highest development of the rotating 
anode principle whereby the loading capacity of an 
X-Ray tube is greatly increased. 

The motor control equipment houses a Haydon 1600 
series timing motor featuring the patented mag- 
netically operated, counter-balanced gear shift and 
is employed in connection with the Dynamax Motor 
control circuit. It provides accurate time delay be- 
tween energizing motor and exposure while prevent- 
ing exposure in the event connections to motor are 
broken or reversed. 

This Haydon application story is but one of many 
in diversified industry . .. each playing an important 
part in assuring accurate and dependable timing 
for greater operating efficiency. If it’s about time... 
consult Haydon engineers. Free catalog available 


Write HAYDON, 2500 Forest St., Forestville, Conn. 
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CONNECTICUT 
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to the lack of stretch in steel. The B. F. Goodrich Co., 


Dept. EM-37, Akron, O. 


D-C REGULATED POWER SUPPLY 
Voltage regulation units (trademarked Nobatrons) pro- 
vide a source of regulated d-c power with characteristics 
usually obtainable only with batteries. These units, avail- 
able in six standard models, operate on a 95-125-volt source 





of 50-60 cycles and provide amperages of 5, 10, or 15 with 
output voltages of 6, 12, or 28 respectively. They may 
be used in relays, as current supply to filaments of d- 
amplifiers, and in general where it may be desirable to 
replace a battery to assure continuous regulated supply 
and to eliminate difficulties frequently encountered wit! 
maintaining a power-pack source. Laboratory applications 
for calibration and quality control work, etc., are als 
indicated. 

Accuracy of regulation is % per cent; recovery time is 
4% sec. Conversion of a-c to d-c power is accomplished by 
means of selenium rectifiers followed by a condenser input 
filter which reduces the ripple to 1 per cent or less. Con- 
trol features include “off-on” switch, voltage adjustment 
control circuit fuse, and pilot light. Models are available 
for panel mounting or with a cabinet. Sorensen & Co. 
Inc., Stamford, Conn. 


TWO-WAY SOLENOID VALVE 


Solenoid-actuated, two-way hydraulic valve for contin 
uous-duty applications on a wide range of equipment ac- 
commodates pressures from 0 to 1500 psi (higher if re- 


quired. Heavy-duty 110-volt 60-cycle- solenoid is mounte 





on top of the aluminum alloy valve housing. Solenoid cor: 
action is transmitted to valve plunger by a lever which as- 
sures positive, accurate operation. Valve is supplied in not 
mally open or normally closed positions. 

All exposed metal parts are corrosion-proofed. Com- 
pact size and simple mounting arrangements facilitate appli. 
cation. Two 10-in. lead wires are provided. Valve comes 
in four NPT pipe sizes—%, 4, %, and % in. Although 
designed primarily for use with oil, valve can be adapted me 
for use with other fluids. Dimensions (% and % in, sizes): 
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METAL SUBJECT TO CORROSION? 


IS KICKBACK RETAINED? 


BOLTING PRESSURE? 


FLANGE FINISH, ROUGH OR SMOOTH? 









Once a good flange or joint design has been developed, 
there remains the problem of choosing a_ specific 
gasket material. A review of the principal factors to 
be considered can help narrow the range of possible 
choices and speed final selection. 


TEMPERATURE. Temperatures in excess of 250° F. 
immediately eliminate most resilient gasketing mate- 
rials. Where temperatures fluctuate, an average figure 
may be used as the upper limit. Surges to tempera- 
tures in excess of 250° ordinarily are not fatal if they 
are infrequent and of short duration. 


INTERNAL PRESSURE. When internal pressures are high, 
a tough, non-porous material should be used. Gaskets 
normally should be as thin as flange surfaces will per- 
mit. In addition, special groove or flange design may 
be required. 


MEDIUM TO BE SEALED. When a gas or fluid must be 
sealed, its effect on the gasket must be determined. 
For example, a gasket may be made ineffective by a 
fluid that partially dissolves it or brings out certain 
extractables. Some fluids may harden a gasket or 
otherwise affect its aging qualities. As a further ex- 
ample, the presence of steam, acids, or alkalies will 
eliminate certain resilient materials. On the other 
hand, the fluid itself may be contaminated by ele- 
ments dissolved out of a gasket. 

Along with a consideration of operating conditions 
must go an appraisal of the various gasketing mate- 
rials and their characteristics. 


COMPRESSIBILITY. A soft, highly compressible material 
is required for semi-finished or irregular surfaces, such 
as stamped flanges, and joints where only light bolt- 


SEND FOR FREE BOOKLET. 


For specification and application 
data on Armstrong’s more than 50 
resilient sealing materials, send for 
a free copy of the latest edition of 
“Gaskets, Packings, and Seals,”’ 
twelve pages of helpful information. 
Address Armstrong Cork Company, 
Gaskets and Packings Department, 
9504 Arch Street, Lancaster, Penna. 


Fiber Sheet Packings a 


DENSE OR SOFT? 


FACTORS IN CHOOSING RESILIENT GASKETS 


Final selection speeded by analyzing operating conditions, 


Pi Se 
Cork Compositions ° 
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IS A RELIEF PROVIDED? 


ape 
mci 


SIDE FLOW ALLOWABLE? 


MEDIUM TO BE SEALED? 


SUBJECT TO REPEATED LOADING 
AND UNLOADING? 


material characteristics 





ing pressures are available. Such a material is needed 
also in confined application where no side flow is 
allowable. Harder, less compressible materials nor- 
mally should be used on heavy, smooth flanges that 
provide substantial bolting pressure. 


KICKBACK. Closely related to compressibility is kick- 
back, the ability of a material to maintain effective 
pressure against sealed surfaces. Retention of kick- 
back is essential to a lasting, tight seal. Accordingly, 
the reaction of each possible material to the operating 
conditions must be known and also its behavior under 
repeated loadings and unloadings, if such usage is 
involved. Continuous loading will, of course, produce 
a permanent set in most resilient materials. A good 
gasket material, however, will reach a point of equilib- 
rium in this respect and still retain enough kickback 
to insure a tight seal. 

CORROSIVE PROPERTIES. Where corrosion enters, as 
when sealing any of the light metals, gasket materials 
treated to prevent undesirable reactions or com- 
pounded especially for this service must be used. 


. * * 


Since so many variables influence the choice of a 
gasket material, we recommend that you discuss your 
particular application with an Armstrong representa- 
tive before you set up a specification. He will be glad 
to suggest suitable materials and supply samples for 
testing. Call or write the district office nearest you. 

If you prefer, send drawings and details to us for 
review. You will find our recommendations a 
unbiased and keyed to good current gasket- 
ing practice. There’s no obligation, of course. 





ARMSTRONG ’S 
SEALS - PACKINGS 


Cork-and-Synthetic-Rubber Compositions 






Cork-and-Rubber Compositions 
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Dependable and Complete 
Soldering Equipment 


sror ‘SOLDERING Dependability is only one of the 
many outstanding qualities en- 
joyed by all ESICO products 
for almost 20 years. Effi- 
cient and economical op- 
eration are assured with 
these fine tools. For 
better performance, 
get ESICO Solder- 


ing Equipment. 











A real time-saver. Treadle- 
operated. Automatically ad- 
vances iron and solder, leaves 

operator's hands free for work. 










ESICO 
SOLDERING IRON 
CONTROLS 




















Write Today 

for Complete 

Information 

Positive TIP control prevents over- on the 
heating—tip cannot fall below sol- : 

dering temperature. The only Esico 
practical method of controlling heat . 

in the tip—an exclusive ESICO Line 


feature! 
















ELECTRIC SOLDERING IRON CO. 
2847 West Elm Street, Deep River, Conn. 


QUALITY and PRODUCTION > 


JINN 


@ Television 

@ Radio 

@ Photo Flash Control 

@ Instrument 

@ Electronic and Indus 
trial Applications 

@ Electrical Coil Windings 





Inc. 


NU CE 


CALEDON 
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3% x 2 x 3% in.; slightly larger in the two other sizes. 
Weight: 134 lb. Similar valve is available rated 12-24 
volts, d-c. Electrol, Inc., 85 Grand St., Kingston, N. Y. 


MULTIPOLE SEQUENCE RELAY 


Reversing, separate-circuit, ratchet-operated multipole 
sequence relay (Type 96AFA) is used in a wide field of 
applications that involve the addition and subtraction of 
loads. Typical application is the switching in or out of 
units from a capacitor bank. One of the two operating 
coils of the relay steps the cam shaft forward one step 
at a time. The second operating coil steps the shaft in 
the reverse direction. Forward and reverse travel is 





limited by mechanical stops. Standard ratchets have 12 
teeth, thus permitting a total of 12 contacts in a sequence 
with no more than 6 separate contacts between each pair 
of bearing supports. Coils operate only on a-c circuits. 

Normally closed contacts can be included in each coil 
circuit for such applications where there is no control 
over the number of impulses that can be transmitted to 
the coils, thus forestalling possible damage from ex- 
cessive unidirectional impulses. Struthers-Dunn, Inc., 146- 
150 N. 13th St., Philadelphia 7. 


ALUMINUM FINISH ENAMEL 


Enamels that bake or air-dry to a finish closely resembling 
bright aluminum have been made available under trade 
name of Britelume. These enamels can be used on most 
metal surfaces and are characterized by high resistance to 
heat and chemical action. Maas & Waldstein Co., Newark 


4,.N. J. 
HEAT TRANSFER UNIT 


Complete heat transfer unit in “package” form (desig- 
nated Model No. 1) has been designed for induction heat- 
ing equipment, laboratory testing apparatus, communica- 


a on 





io 


tions equipment, X-ray machines, and other applications 
The unit will dissipate up to 1000 watts depending on oper 
ating temperatures. Basic components of unit compfise a 
four-bank radiator, cooling fan, circulating pump, reservoir 
flow switch, and thermostat, plus %o-hp, 3450-rpm, 110-vol! 
induction-type motor. Pump and fan are mounted on op 
posite ends of same motor shaft. Overall dimensions: 195 
x 5% x 10% in. Weight: about 40 lb. Unit is cased in : 
black sheet-metal cabinet. Eastern Industries Inc., Nev 
Haven 6, Conn. 
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Let Speced Mute 


Your Assembly Costs... 


In building most any product, of metal 
wood or plastic, the most flexible cost factor 
is assembly. While reductions in other costs 
are difficult at best, your really big item of 
ASSEMBLY COST can be pushed down 
drastically. 

And you can do it NOW. Hundreds of the 
nation’s leading manufacturers are already 
doing it to restore normal earnings and meet 
the coming competition. 

The SPEED NUT SYSTEM of Spring Tension 


TINNERMAN PRODUCTS, INC. = 


in Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
in England: Simmonds Aerocessories, Ltd., London 


Speed 


MORE THAN 4000 


2042 FULTON ROAD ° 


Fastenings is doing cost-saving jobs that 
may surprise you when you see the details. 
Over 4,000 shapes and sizes are available 
for the solution of your particular fasten- 
ing problems. 

If you want to truly modernize your entire 
assembly methods, to assure fair profits, in- 
vestigate what the SPEED NUT brand of fast- 
eners can actually do for you NOW. First step 
is to send assembly details for a complete 
no-charge fastening analysis. 


CLEVELAND, OHIO 


In France: Aerocessoires Simmonds, S.A., Paris 
In Australia: Aerocessories, Pty. Ltd., Melbourne 


Me 


SHAPES AND SIZES 


PUSH DOWN 


* Trode Mork Reg. U.S. Pot. Off 
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When you re- 


switches with a 
number of con- 


this catalog. 


— EAST ORANGE 


precision in 


points and 
multiple 
consult 








dependability are 


Write Dept. 2 


“ls UNITED STATES INSTRUMENT CORPORATION 


NEW JERSEY 


BETTER 
Paint Adhesion 


O CONDITION surfaces so that 

paint or other organic coating ad- 
heres tenaciously and evenly try the 
new, triple-acting Oakite CrysCoat 
Process. In one time-saving operation 
this low-cost chemical surface condi- 
tioner (1) removes light oils, grease and 
shop dirt; (2) safeguards against rust- 
ing of parts awaiting finishing; (3) 
imparts a microscopic crystalline coat- 
ing that assures tenacious grippage for 
organic finishes. 


FREE Oakite technical data give com- 
plete operating details of this low-cost 
Oakite conditioning process. In-plant 
test run gladly arranged. Write on 
letterhead TODAY! 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N.Y. 
Technical Representatives in Principal Cities of U. S. & Canada 


MATERIALS 


METHODS 
SERVICE 


Specialized Industrial Cleaning , 















U. S. 1. Switches are 
designed to operate 
where performance and 


wtmost importance. Other U. S. 1. 
Products: Sound Powered Tele- 
“phone instruments and systems, 








MULTIPURPOSE A-C GEAR-MOTOR 
Ruggedly built, compact, a-c gear-motor has been de- 
signed for a variety of applications where it is necessary 
to convert low power to relatively high torque at a slow- 
speed output shaft. Typical uses are found in turntables, 
vending machines and other coin-operated devices, adver- 


tising displays, etc. Three models are available (AC 1, 
AC 2, and AC 3), with overall dimensions: 4% in. high x 
1%e, 146 or 1%6 in. wide, depending on model. Shaft 
diameter: ¢ in. (standard) and \%, %, or %e in. on speci- 
fication in any frame-size. Shaft lengths as needed to meet 
application. Speed at output shaft: 1 rpm and up. Approxi- 
mate output torque at 10 rpm, 10 in.-oz, 30 in.-oz, or 50 
in.-oz. depending on model. (This is not maximum torque, 
but average in motor wound for continuous duty.) Motor 
is also available with magnetic clutch at rotor shaft to pro- 
vide motion at output shaft only for interval of electrical 
contact. Standard voltage rating: 115 volts, 50 or 60 cycles. 
Special ratings on specification. Motoresearch Co., 1600 
Junction Ave., Racine, Wis. 





Components at the IRE Show 


What new trends in components and materials were 
revealed at the recent record-breaking IRE Radio En- 
gineering Show in New York? Turn to page 112 for a 

* highlight review of this stimulating event. 





VIBRATION ABSORBER 
Rugged Neoprene mounting pad and vibration absorber 
(trademarked Isomode) features a specially designed rib 
bed construction said to provide unusual resilience and ef 





ficient, long-time service in a wide range of equipment 
Applications range from office machines to heavy industrial 
equipment and precision-work apparatus. Use of these 
pads in original equipment eliminates need for special 
anchoring devices or facilities for the reduction of noise 
or vibration or for protection from transient disturbances. 
Standard pads are 18 in. square, %e6 in. thick. They can 
be cut to any size or shape specified. The MB Manu- 
facturing Co., Inc., 1060 State St., New Haven, Conn. 
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We're “JUST AROUND THE CORNER”, Too! 


Miles don’t count when you want molded plas- 
tics that combine genuine quality and lustrous 
appearance with low cost and delivery as 
promised. That’s because there’s a General 
Industries representative “just around the 
corner” from you . . . ready, willing and more 
than able to consult with you on your plastics 
molding problem. 

For over a quarter of a century we’ve been 
delivering the best in molded plastics, on time, 
to customers East, West, North and South. 
And we're glad to say that most of our first 
customers are still with us. They know that at 
GI they obtain the kind of production that 


WE INVITE YOU TO SEE US AT BOOTH NO. 5 
2ND NATIONAL PLASTICS EXPOSITION, MAY 6-10 


THE COLISEUM, CHICAGO 


APRIL 1947 


meets every specification perfectly. 

If you have a plastics molding problem that 
calls for closest tolerances, matchless satin- 
smooth finish and delivery when you want it... 
get in touch with the General Industries man— 
he’s “just around the corner”. No obligation, 


of course, 


PL . Elyria, Ohio 











THOMASTRIP Gives Your Product 
That Extra Sales “Spark” 


e Flick your cigarette lighter... snap on the lights in your 
home, office or car...chances are, you’re putting THOMASTRIP 
to work. For THOMASTRIP is used throughout all industry— 
in a wide variety of products—because of its cost-cutting fea- 
tures, its adaptability, and many design applications. In the 
lighting field, production men and designers have specified 
THOMASTRIP—coated and uncoated—for cables, switches, wall 
plugs, reflectors, lamps, and fixtures. 


Why? ... Because THOMASTRIP is so versatile and lends itself 
to so many different applications. Because it’s available in such a wide 
range of finishes, coatings, special tempers and analyses... in electro- 
coated zinc, copper, nickel, and brass . . . hot dipped tin and solder 
... lacquer coated in colors... uncoated precision strip... carbon 
and alloy specialties. Share our experience in working out new 
production short-cuts, in redesigning for greater sales appeal. 


THE THOMAS STEEL COMPANY 
Cold Rolled Strip Steel Specialists 
WARREN © OHIO 
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CALENDAR-TYPE TIME SWITCH 


Standard line of time switches for electrical equipment 
now incorporates a specially designed dial that makes it 
possible to set the control so that equipment goes on 
automatically at sunset and off at sunrise without any 





further attention. Dial may be set up to operate exactly 
at sunset and sunrise, or up to 40 min earlier or later 
Dial is equipped with a calendar wheel which indicates 
month and day and exact time switch will operate. Dial 
may also be set for “off” position for any time between 
11 p.m. and 1 a.m. Two types of housing are available: 
Steel case with shatterproof window, or a die-cast aluminum 
case with gasketed cover. Tork Clock Co., 1 Grove St. 
Mt. Vernon, N. Y. 


SELF-ALIGNING BALL BEARING 
PILLOW BLOCK 


Self-aligning bronze ball bearing pillow block and flange 
units (trademarked Imperial) are available for many ap- 
plications in original industrial equipment for speeds up 
to 5000 rpm. Split high-tensile strength aluminum hous- 





ing carries a spherical naval-bronze bearing. Ground 
adapter sleeve is inserted in the bearing so that one basic 
pillow block can serve a number of shaft diameters. After 
shaft has been located the housing is clamped on the bearing 
thus providing a rigid bearing for either radial or thrust 
loads. Shaft diameters range from % to 3 in. in both 
pillow block and flange units. Anti-Friction Bearings 
Co., 2020 S. Figueroa St., Los Angeles 7. 


SEAMLESS MOLYBDENUM TUBING 


Seamless molybdenum tubing (99.9 per cent pure) is 
now available in commercial quantities for applications in 
electrical and electronic fields. Sizes range from 0.040 to 
0.500 in. O. D. and lengths up to 9 in. Other diameters 
are available to meet special requirements. This tubing 
is readily adaptable to machining, can be easily worked 
and can be shaped within reasonable tolerances. It can 
be welded to iron, nickel and similar materials. It is not 
affected by hydrofluoric acid, potassium or sodium hydrox- 
ide, and only slightly by nitrogen. Melting point: 2620 C. 
Tensile strength from 180,000 to 250,000 psi, depending 
on diameter. Callite Tungsten Corp., 544 Thirty-ninth 
St., Union City, N. J. 
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W. can think of no better way to 
describe the function of the DOLPH 
Laboratory, than the above definition. 
More than 35 years of research and de- 
velopment work on insulating varnishes 
and compounds are credited to their 
enviable service record — years of ex- 
perimentation, not only on new and 


consistently better varnish formulations, 
but on more efhcient and closer cer- 
trolled production methods. The result: 


INSULATING VARNISHES AND COM- 
POUNDS OF THE HIGHEST QUALITY 


The DOLPH Laboratory today con- 
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JOHN C. 


1060 BROAD STREET 


tains the most modern type of testing 
equipment available. With the use of 
a high voltage modified Schering 
Bridge, we can accurately determine 
specific inductive capacity and power 
factor, on insulating varnish films un- 
der actual voltage stress. A complete 
electrical test panel, a 33,000 volt 
breakdown tester, baking ovens of the 
most modern design, including infra- 
red and an electrically heated, jacketed, 
vacuum impregnating tank, are just 
some of the other pieces of equipment 


used to carefully analyze the perform- 


ance of DOLPH Products under actual 
operating conditions. 


ALL THESE FACILITIES ARE AVAILABLE 
TO YOU WITHOUT OBLIGATION 


We invite you to consult our Technicians at any 
time, on any problems pertaining to the use and 
application of insulating varnishes and compounds. 
Let us give you our recommendation of a treat- 
ing cycle for your units. We are quite sure we 
can help you in reducing your production costs. 


Canish Specie MPANY 


NEWARK 2, N. J. 
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FOR 
yak TE Designed 
MOTOR 
BRUSHES 


FOR 
INFORMATIVE 
CATALOGS and 

MOTOR 
LISTINGS 


FOR THE 
ANSWER TO YOUR 


MOTOR BRUSH 
PROBLEMS 


THE OHIO CARBON) 


COMPANY 


12508 BEREA ROAD 
CLEVELAND 11, OHIO 








MACHINE TOOL LIMIT SWITCH 


Precision snap-action limit switch (Class 9007 ‘l'ype 
AW) now has oiltight, die-cast enclosure particularly 
adaptable for machine tool applications. Suitable for flush 
or surface mountings, switch is available with roller arm 





or push-rod operating mechanisms to meet a variety of 
requirements. Operating roller arms are adjustable to 
any position around circle and require only 5 deg travel 
to operate with 25-deg emergency overtravel in either 
direction. With push-rod mechanisms, 0.050 in. travel will 
operate switch and approximately %2 in. overtravel is 
available. Operating arms are available in various lengths. 

Return springs can be reversed for clockwise or counter- 
clockwise motion of operating lever or removed for main- 
tained contact action. Rugged basic contact mechanism 
is insulated in a molded melamine case, and has separate 
normally open and normally closed circuits with double- 
break, silver contacts. A-c ratings range from 110 volts, 
15 amp normal, 40 amp inrush, to 550 volts, 5 amp normal, 
8 amp inrush. D-c ratings from 115 volts, 2 amp to 550 
volts, 0.1 amp. Square D Co., Industrial Controller Div., 
4041 N. Richards St., Milwaukee 12. 


Special Design is Basic in Exports 
How would you design your product for China? For 
Brazil? For South Africa? What do you know about 
available line voltages, atmospheric conditions, consumer 
color preferences, permissible loads, and the many other 
requirements of foreign markets? For a thorough-going 
engineering analysis of this subject turn to page 81. 





POWER RHEOSTAT 
Rheostats for applications involving dissipation of power 
under conditions of high ambient temperature and humidity 





are available in 25-watt and 50-watt sizes. Resistance 
range of 25-watt unit is 35 to 5000 ohms; of the 50-watt 
unit, 35 to 10,000 ohms. Tolerance on both models is + 10 
per cent. Both models have 295-deg rotation, + 5 per cent. 
Rheostats are wound with a special alloy wire on a ceramic 
frame. Winding form and mounting are fused with vitre- 
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YOU'VE GOT THE RIGHT NUMBER 


a 

When you contact KARP for sheet 
metal fabrication, you have the right 
connection. You're in touch with high- 
est quality custom craftsmanship — at 
prices comparable with stock items. 

You’re doing business with an 
organization with 22 years experience 
in specially fabricated sheet metal 
cabinets, chassis, housings, racks and 
enclosures for manufacturers of elec- 
tronic, radio and electrical apparatus. 

You’re getting the benefit of a valu- 


able amount of “know-how” in engi- 
neering and design . . . suggestions to 
help you keep your assemblies a step 
ahead in streantlined styling and long 
service life. You have at your disposal 
a large accumulation of dies and tools 
which may cut your costs considerably. 
Give us a call on your next job. And, 
if you can’t call, write. 


Any Metal ¢ Any Gauge ® Any Size 
Any Finish © Any Quantity 
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Karp METAL PRODUCTS CO., INC. : 


128 - 30th STREET, BROOKLYN 32, NEW YORK 
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PILOT LIGHT 
ASSEMBLIES 


PLN SERIES— Designed for 
NE-51 Neon Lamp 


Features 


e THE MULTI-VUE CAP 


BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 


The DIAL LIGHT CO. of AMERICA 


FOREMOST MANUFACTURER OF PILOT LIGHTS 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—ALgonquin 4-5180 





Key:\ora'4240)°a-9 A MAGIC CARPET 


SEND FOR LOAD-VEYOR 


MANUAL No. 1004MH 














FOR INDUSTRY 


Load - Veyors combine great 
strength and light weight. Ex- 
clusive Market Forge features 
... grid construction supports 
ball bearing rollers on both 
sides . . . hardened inner and 
outer ball bearing races min- 
imize wear . . . Load-Veyors 
may be used on either side... 
rails on reverse side provide for 
safe conveyance of small 





. packages. 

















B— Rigid or portable 
adjustable stands. 


A— One man can eas- 
ily handle $8-pound 10 
foot section. 


































and accessories available. 


C— Full line of curves, guard rails 
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ous enamel into one integral unit and fired at high tempera- 
ture with a tempered steel contact arm, thus assuring uni- 
form contact at all times. General Electric Co., Elec- 
tronics Dept., Thompson Rd., Syracuse, N. Y. 


PLUG-IN SENSITIVE RELAY 


Plug-in sensitive relay (Bulletin 108) is enclosed in a 
compact, hermetically sealed metal can mounted on standard 
octal-type base. Relay is particularly adaptable for service 
under conditions where gases, dust, moisture and other 
adverse atmospheric conditions are encountered. It has 





a normally open, single-pole contact rated 2 amp, 24 volts 
a-c or d-c; 0.75 amp, 125 volts d-c; and 2 amp, 125 volts 
a-c. (A-c ratings are for noninductive loads at commercial 
frequencies.) Average coil consumption is low—0.056 
watts. Relay is suitable for d-c applications from 1.3 ma 
to 0.54 amp and may be operated on nominal voltages from 
0.1 to 48 volts, d-c. Overall dimensions: 2 in. diam; 2™e 
in. height. Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 


AUTOMATIC CYCLE CONTROL 


Electric switching device (Cyclo-Monitor) automatically 
controls operation of signals, relays, lights, motors, etc., 
wherever such elements are required to function after a 
predetermined count, measured in revolutions or strokes, 















has been completed. Typical applications include paper 
packaging machinery, intermittent conveyor drives, collect- 
ing or bundling devices, motor-coil winding machines, etc. 
An automatic reset for repeated or continuous operations 
is included. Adjustment for any given cycle is made by 
setting a pointer to units and tens and a dial to hundreds. 
Two models are available: CMR for rotary operation at 
up to 5000 rpm; CMS for stroke operation at up to 
1000 rpm. 

Each revolution or stroke transmitted to drive shaft is 
equivalent to one count. Device may be adjusted to any 
number between 1 and 2000 or any even number between 
2000 and 4000. Suitable speed reduction arrangements 
will make it possible to accommodate numbers beyond 
this range. Electrical circuit contains a 2-pole switch 
adaptable for normally open or normally closed circuits. 
Switch may be used as automatic selector to alternate 
control between the two circuits. Switch rating: 10 amp, 
125 volts; 5 amp, 250 volts; and 3 amp, 460 volts. Counter 
and Control Corp., 2737 S. 28th St., Milwaukee 7. 
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BRONZE BEARINGS 


BUSHINGS 


PRECISION BRONZE BARS & 
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Sawa bearirh have a rugged simplidity. 


.. Bunting Cast Bronze Sleeve Bearings are designed 


for. precision operation ‘without delicate complex- 


sity in their construction. Bunting. a dre. 
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NO NEED TO HAVE LIGHTS ON... 


AGASTAT Time Delay Relay (type 2) pro- 
vides push button control furnishing instan- 
taneous closing and delayed opening of circuits. 
Installed in firehouses AGASTAT turns off the 
light after pulling out on an alarm. 

There are many other uses for the AGASTAT 
Time Delay Relay. Let us send you information 
and descriptive folder. No obligation. 


+= = A” Gc’A— —— 


AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newark Avenue, Elizabeth 3, New Jersey 


Dependable steel products and unequalled 
steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates e« Sheets e 

Tubing e Allegheny Stainless e Alloy 

Steel e Inland Safety Floor Plate e 

Bolts « Rivets e Metal Working Tools 
& Machinery, etc. 


JosePH T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 


TWO-PIECE BEARING ASSEMBLY 


Lightweight, compact, two-piece misalignment bearing 
assembly (trademarked Monoball) consists of a hard 
chrome-plated ball completely enclosed in a one-piece race. 
Race materials are high-strength bronze, steel or stainless 
steel. Bearing can be used in such applications as equip- 


ment with oscillating rods and tubes of low rpm and in 
general where alignment is difficult to attain or where 
rigidity is desired. 

Bore sizes range from %e to 3 in. and accommodate ulti- 
mate loads from 7000 to 500,000 psi. Same size-range is 
available in rod end bearings with externally or internally 
threaded shanks or plain for butt welding. Southwest 
Products Co., 10-20 S. Catalina Ave., Pasadena 1, Calif. 


SELF-CONTAINED HYDRAULIC POWER UNIT 


Self-contained hydraulic power unit provides a complete 
power source for the hydraulic systems of many types of 
industrial machinery. Three types of constant delivery 
vane type pumps are available in a wide range of capacities : 
Single and two-pressure for systems utilizing up to 1000 psi 


continuous duty service; two-stage pumps for pressures 
from 1000 to 2000 psi continuous duty. Tank capacities 
are 20, 30, or 60 gal. 

Standard unit comprises the oil reservoir, pump, suction 
filter, combination filler cap and air cleaner, oil level gage 
and related accessories. “Motorpump” model comes with 
open, splashproof, or totally enclosed polyphase induction 
motor arranged for flange mounting to pump. Separate 
motor models come with flexible coupling ready to accom- 
modate standard NEMA frame motor of user’s selection. 
Motor ratings are from % to 20 hp depending on unit 
and application. Illustration shows unit with two-stage 
pump. Vickers Inc., 1400 Oakman Blvd., Detroit 32. 


UNGROUND RADIAL BEARINGS 


Unground radial bearings (Series 3000), designed for 
general applications where economy as well as performance 
are required, are particularly adaptable for medium loads 
and speeds up to 2500-3000 rpm. (Higher speeds are pos- 
sible where smaller sizes are involved and for intermittent 
service.) One-piece inner and outer steel races have been 
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How long do you 
expect a Limit Switch 
to last? 


Perhaps we do build Snap-Lock Limit Switches 

better than they need to be. But remember that 
they were first built for use on our own machines, where we were 
willing to pay a little extra for guaranteed performance. 

The investment proved a good one for us. [t gave us complete 
assurance that users of our machines need not fear switch failure— 
for the life of the machine. And it is also proving a good switch for 
other builders of machine tools, 80% of whom now use Snap-Locks. 

If you want the limit switch performance of your machine insured, 
use the one Limit Switch—Snap-Lock—built by machine tool builders 
for machine tool builders. 


Bulletin EM-42 gives full details. 


ata 


170 EAST 131st STREET -> CLEVELAND 8, OHIO 
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MODEL NO. 55DP 
Sets 2 Rivets 
At One Time- 


120 A MINUTE 


FOR ASSEMBLIES OF: — 


Cutlery Handles 
Small Locks 
Name Plates 
Radio Chassis 

Electrical Parts 

Clock Cases * Toys 
and a wide variety 
of similar products 
Milford manufactures 15 
standard rivet setters, de- 
Signs and manufactures 
rivets in endless variety. 
Call Milford for sugges- 
tions on assembly opera- 
tions to cut costs, save 
time, increase profits. 


THE MILFORD RIVET 
& MACHINE CO. 


871 Bridgeport Ave. 
MILFORD, CONN. 


1014 West River St., Elyria, Ohio. 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA. 








Announcing the New 


MAGNESIUM-COPPER SULPHIDE 


LIGHT WEIGHT HEAVY DUTY 


For Low Voltage — High Current Applications 


A new development in dry contact rectifiers featuring 
magnesium radiator plates for lighter weight and 
greater heat dissipation—ideal as a source of direct 
current up to 60 volts from 50 to 50,000 amperes. 
Write today for literature and technical data. 


ELECTRONIC RECTIFIERS, INC. 


737 NORTH EAST ST., INDIANAPOLIS 2, IND. 





carefully heat-treated to uniform hardness. Two-piece type 
ball retainer (or separator) reduces ball contact friction, 
thus increasing range of allowable speed. Depth of groove 
in ball tracks provides appreciable thrust capacity. Finish 
tolerances are 0.0006 in. or less on the O. -D., and 0.005 in. 
or less on the I. D. Bearings are available double-shielded, 
with one shield, or without shields. Nice Ball Bearing Co., 
30th St. & Hunting Park Ave., Philadelphia. 


SCREW-ON SOLDERLESS CONNECTOR 


Screw-on type of solderless and tapeless wire connector 
has a coiled spring insert inside the phenolic plastic head 
to assure a close electrical and mechanical joint. Universal 


one size has UL approval for 46 different solid or stranded 
wire combinations and eliminates need for using several 
sizes for common wiring joints. Holub Industries, Inc., 
Sycamore, III. 


REEL-TYPE APPLIANCE CORD 


Extension cord in the form of an automatically controlled 
reel (Cordomatic) has been designed for application as 
original equipment on vacuum cleaners. Two types are 
available, both UL-approved. One, a concealed-type reel 
is mounted entirely within tail section of cleaner head casing 
and cord pays off through pivotally mounted handle-bail, 


up through the tubular handle, emerging through an outlet 
for finger-tip control. Travel of cord is at all times com- 
pletely concealed until cord reaches operator. The other 
type of reel is a self-contained detachable unit needing only 
a recess in cleaner head body for tangental mounting. In 
this type too, the cord travels through the tubular handle 
emerging at an outlet. Manufacturers provide either com- 
plete self-reeling handle units or reel units alone. Special 
types are available for cylinder or torpedo vacuum cleaners. 
Cordomatic Automatic Cord Control Reel, Div. of Vacuum 
Cleaner Corp. of America, 1724 W. Indiana Ave., Phila- 
delphia, 32. 


DISCHARGE CAPACITORS 


Energy-storage capacitors (Type QLX) for capacitor- 
discharge welding and pulsed lighting applications in gen- 
eral, are characterized by a high energy-storage-to-weight 
ratio. The capacitors have been treated with a specially 
developed nonflammable synthetic capacitor impregnant 
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Fewer ‘‘Make-Goods”’ 
For Wire-Failure 


when you wire with 


ROCKBESTOS 


LS eee) DN eV: TR Sy. 


orf 


gal 
A guarantee may help sell a product, but there’s no~*™ 
substitute for quality when performance has to keep it sold. That’s 
why permanently insulated Rockbestos wires win friends and 


influence sales by reducing wire-failure repairs, service calls and A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos to protect 


replacements. product performance and give lasting service. 


In heat-generators like waffle irons and rheostats, or products 


OS Bs es ee ee a > 
which may be used in failure-creating high ambient temperatures, 


° : ‘ ‘ ROCKBESTOS FIREWALL HOOKUP WIRE 
asbestos insulated Rockbestos wires will operate continuously at 


This heat, flame and moisture resistant wire, insulated with 
high dielectric tapes and impregnated felted asbestos and 
covered with color-coded, lacquered glass braid, has a maxi- 
mum operating temperature of 125° C. Ideal for radios, 
television, amplifiers, calculators or small motor, coil, dyna- 


; . ' otor and transformer leads. No. 22 to 4AWG in 1000 volt 
sulation-destroying fumes. And they are built to outlast products rating —No. 12, 14 and 16 AWG in $000 volt rating. Also 


. . : in twisted pair, tripled, shielded and various special multi- 
designed to give years of dependable service. conbadiertaaneatiognn. - 


rated temperatures without drying out, becoming brittle, cracking 
or flowing. They won’t rot under exposure to grease, oil or in- 


For almost anything you may make, from electronic devices 
to jet propelled airplanes, there is a permanently insulated Rock- 
bestos wire that will help preserve your product’s prestige. For 
recommendations and information write to: 


ROCKBESTOS THERMOSTAT CONTROL WIRE 
ROCKBESTOS PRODUCTS CORPORATION : : 
A multi-conductor control wire for fuel burner controls, 


834 Nicoll St., New Haven 4, Conn. safety pilots, intercommunications and signal systems. Its 
asbestos insulation and steel armor assure trouble-free 
circuits. Sizes No. 14 to 18 AWG in two to five conductors 
with .0125", .025” or (for 115 volt service) .031" of im- 
pregnated asbestos insulation. 


ee emer ad 


ROCKBESTOS A.V.C. MOTOR LEAD CABLE 
Use this 600 volt apparatus cable for coil connections, motor 
and transformer leads exposed to overloads and high 


ambient temperatures. Insulated with impregnated felted 
° ° a asbestos and varnished cambric, and covered with a heavy 
The Wire with Permanent Insulation asbestos braid, it is heat-proof and resistant to oil, grease, 


moisture and flame. Sizes 18-AWG to 1,000,000 CM. 
NEW YORK BUFFALO CLEVELAND DETROIT PITTSBURGH CHICAGO ST. LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE, 
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H&V Electrical Insulating Papers 


Give You the Correct Properties 


for Your Insulating Job 


H & V electrical insulating papers are 
made by specialists to conform to the 
highest standards and to meet the most 
exacting demands. They are superior 
in all the qualities which are required 
for safe insulation in their specific 
electrical application. 


Whether your product is a small 
motor, a generator, a transformer, an 
electric wire, or what have you... 
H & V can provide you with an in- 
sulating paper which meets your spe- 
cifications. For your own protection, 
the right selection is important. Let 
us know your requirements. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole Massachusetts 


Manufacturers of Technical and 
Industrial Papers 


(Superex). They have heavy internal leads to carry 
high discharge currents, have low inherent inductance, 
and are constructed so as to minimize discharge stresses. 
Solar Manufacturing Corp., 285 Madison Ave., New 
York 17. 
LIGHTWEIGHT TEMPERATURE 
LIMIT SWITCH 
Temperature limit snap-action switch (Model S-V 

features compactness and light weight. Dimensions are 
34%x2%x1% in. Weight, including cover and 7%-in 
tube, is only 9 oz. Designed specifically for aircraft ap 


plication, this switch is rated at 10 amp, 24 volts at 40,000-ft 
altitude and for maximum temperature of 700 F. Switch 
is suitable for other applications with suitable modifications. 
Aluminum tube may be substituted for use at lower tem- 
peratures thus reducing the weight still further. Burling 
Instrument Co., 253 Springfield Ave., Newark 3, N. J. 


MECHANICAL COUNTER 


Double-deck rotary and stroke-type mechanical counters 
are adaptable for a broad range of production machinery 
applications and provide a register of current runs as well 
as daily, weekly or monthly production totals. The counters 
are made in conventional and predetermined models. 

Rotary models have double worm-drive for smooth action 
and high speeds. Stroke models are designed so that upper 


row is chain-driven for quiet, high-speed operation. Pre- 
determined models have simplified switch mechanism for 
light operations and positive switch action at the predeter- 
mined count. Case and front and back covers are of alumi- 
num for light weight. Other design refinements are in- 
cluded. Durant Manufacturing Co., 1929 N. Buffum St., 
Milwaukee 1. 


PUMP-DRIVE INDUCTION MOTOR 


Hollow-shaft, vertical induction motor designed speci- 
fically for pump applications has been added to the manu- 
facturer’s Tri-Clad line. Ratings: 1 to 500 hp, all speeds 
and frequencies. Controlled lubrication is incorporated in 
all models rated 10 hp at 1800 rpm and larger. Motors 
7% hp at 1800 rpm and smaller have grease-lubricated 
bearings. 

Double-end ventilation system -draws in air from both 
ends of motor and discharges through openings in stator 
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CUTS TIME... MATERIAL... COSTS 


Here’s one of the greatest advancements ever made in the field of 
fastening devices. A new and revolutionary fastening device devel- 
oped in the engineering and research laboratories of Garrett's to 
meet an urgent post-war need 


It replaces the conventional nut and in one assembly operation 
assures a positive locking action on the bolt. The Diamond G Spring 
Nut has all the advantages of a regular nut and is adaptable for use 
in “hopper-feeders’’ and various types of power wrenches. Because 
of precision manufacturing it has greater gripping power on 
threads of screw or bolt and therefore resists loosening. This new 
Spring-Nut is priced to offer a tremendous saving over conven- 
tional nuts and other fastening devices. 


Don’t delay . . . get your information on this new development 
of Garrett’s today. Write for complete information and prices on 
the Diamond G Spring-Nut, or just call your local Garrett office 
and have the Diamond G man show you how you can save with 
Spring-Nut on your products. 


GEORGE K. GARRETT CO., INC. 
1421 CHESTNUT ST., PHILADELPHIA 


DIAMOND <> PRODUCTS 


LOCK WASHERS + + FLAT WASHERS + + STAMPINGS «+ «+ SPRINGS + + HOSE CLAMPS + + SNAP AND RETAINER RINGS 
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NYT 
REDUCERS 


Do You Know... 


Janette Builds BOTH Motorized 
and Motorless Speed Reducers. 


32 styles and types of motorized and 20 
motorless machines are available with 
foot or flange bases. 


Janette built motors are designed spe- 
cially for driving Speed Reducers. 


Various types of motor enclosures, mod- 
ifications, voltages, phases and speeds 
can be furnished. 


All Motors and Reducers are Built 
to ONE Standard of Quality. 








frame. Other design features include a “self-release” coup- 
ling device that serves to prevent damage to pump or motor 
from motor reversal. Device comprises a top half-coupling 
keyed to pump shaft and a lower half-coupling keyed to 
motor shaft. Rotor windings in all ratings provide suitable 
starting torque with the low starting current required for 
full-voltage starting. General Electric Co., Apparatus 
Dept., Schenectady 5, N. Y. 


TUBULAR SLIDE-CONTACT RHEOSTAT 


Slide-contact rheostat (Type E) adds to standard fea- 
tures a special contact element consisting of two copper- 
graphite blocks connected by a phosphor bronze leaf-spring. 
Upper block makes contact with slider bar while lower 
block slides on the winding thus effectively lubricating both 


paths. Use of copper-graphite for the contact blocks pro- 
vides low intermediate resistance as well as the lubricating 
action. The self-adjusting equal contact pressure between 
slider bar and winding prevents arcing at contact points. 

Porcelain tube is glazed inside and outside. The two 
sharp-edged lengthwise recesses keep the winding in a 
tight position. Rheostat is made in one rating—450 watt. 
It is available in a range of 16 ohmic values, and can be 
supplied with noninductive or with tapered winding. Rex 
Rheostat Co., Baldwin, L. I., N. Y. 


GENERAL PURPOSE A-C/D-C MOTOR 


Pedestal-mounted, general-purpose universal motor, rated 
Yo hp at 5000 rpm, finds applications in small lathes and 


similar equipment. It features a spindle with a }-in. 
shaft extending in both directions, a 3-step pulley, a foot 
rheostat, and a reversing switch. Outside diameter of 
motor is 3% in. L & R Manufacturing Co., 577 Elm St., 
Arlington, N. J. 


INDUSTRIAL POWER TRIODE 


Power triode (GL-5549) furnishing 6 kw output under 
class C conditions has been designed for intermittent op- 
eration in dielectric heating applications. Tube operates 
with high plate voltage to match high-impedance load and 
functions up to 50 mc at maximum plate input. Filament 
voltage is 12.6 volts; filament current is 56 amp. Maxi- 
mum anode ratings are: voltage 8500 volts; current 1.25 
amp; input 10 kw; dissipation 4 kw. Tube is forced-air- 
cooled with radiator construction. General Electric Co., 
Tube Div., Electronics Dept., Schenectady 5, N. Y. 
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Because it 1S a one-coat finish, requiring no primer . . . because it covers 
imperfections in castings and weldments with just ONE coat. . . Wrinkle is the 
PREFERRED finish with cost-wise management. 

Wrinkle saves hours in the finishing department, makes dollars in 
production profits, whether on the Henry W. Diefert Company Dilatometer 
(weighing 3,500 pounds) or on the few ounces of Electric Motor 
Corporation's fractional horsepower motor shell. 

It's wise to economize with WRINKLE. 

Your friends in the more than 200 licensed manufacturing 
outlets for Wrinkle one-coat finishes will be glad to show you 


how to save hours, make dollars, with Wrinkle. 


NEW WRINKLE, INC. 


New Wrinkle, Inc., . . 137 N. Perry St. * Dayton 2, Ohio 


®@ Please tell me about the application of 
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137 N. Perry St., Dayton 2, Ohio City State__ 
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How to put your suppliers 
in your own “back yard ' 


It’s like having all your suppliers right at 
hand, when you specify shipment by Air 
Express. Even overnight coast-to-coast deliv- 
eries of supplies and parts are now routine. 
When you’re in a rush for something, big or 
little, let Air Express solve your problem. 


With more and bigger planes in service, Air 
Express schedules are more frequent. But the 
cost of this faster service is low. There is profit 
for you in the speed of Air Express, so use it 


regularly! 


opecity Air Express-its Good Business 


e@ Low rates. @ Special pick-up and delivery at no extra cost. 
e Direct by air to and from principal U. S. towns and cities. 
e Air-rail between 22,000 off-airline communities. 

e Direct air service to and from scores of foreign countries. 
Just phone your local Air Express Division, Railway Express 
Agency, for fast shipping action... Write today for Schedule 
of Domestic and International Rates. Address Air Express, 
230 Park Avenue, New York 17. Or ask for it at any Airline 
or Railway Express Office. Air Express Division, Railway 
Express Agency, representing the Airlines of the U. S. 


Z ZES 


GETS THERE -FIRST—— 


Rates are low 
To Air Express an 18-lb. shipment 
849 miles costs only $4.42! Heav- 
ier weights —any distance — are 
similarly inexpensive. Investigate! 


SOLDERLESS SPLICING CONNECTOR 


Solderless-type, closed-end splicing connector (AMP 
Plasti-Grip) forms compact, vibration-resistant pigtail 
splices and is particularly suitable for use in equipment 
where continuous vibration is met, such as appliance motors 


or electric fans. Small size of the connector is an advan- 
tage where space is limited, as in electric clocks. Insulat 
ing sleeve extends beyond the metal barrel of the connector, 
thus assuring complete insulation protection. Single opera 
tion of accessory handtool or press die is sufficient to form 
a permanent splice. Aircraft-Marine Products Inc., 1521 
35 N. Fourth St., Harrisburg, Pa. 


MIDGET PHOTOTUBE 


Tiny phototube (RCA-1P42) with maximum diamete: 
of only % in. and overall length of 11% in. is available 
for applications in equipment such as business machines, 


control devices, etc. It is seen particularly adaptable in 
new designs where the larger sizes of conventional photo- 
tubes have made it difficult to attain desired compactness. 
In multiple-circuit control devices the small size of this 
tube may make it possible to re-design for additional 
economy in size or to incorporate additional circuits in 
the same space. Radio Corporation of America, RCA 
Victor Div., Tube Div., Harrison, N. J. 


FLUORESCENT-SCREEN HIGH-V ACUUM GAGE 

An automatic high vacuum gage (Skanascope) provides 
an ingenious means for vacuum measurements by continu- 
ous “stop” and “go” color mdications on a fluorescent 
screen. In addition to being a versatile laboratory tool, 
it finds application in monitoring vacuum systems in such 
processes as impregnating fine windings of transformers, 


in manufacturing refrigerator equipment, bellow-operated 
temperature controls, fluorescent signs, etc. 

The gage is designed to operate continuously and con- 
nects directly to the vacuum system. No calibration or 
zero setting are required. It may be permanently con- 
nected to a standard 110-volt a-c line as no current will 
flow until the system is under vacuum. Dimensions: 
8 x 44%x 12 in. Weight: 7% lb. Distillation Products, 
Inc., 755 Ridge Road West, Rochester, N. Y. 
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HAM AL/ KN 


BACKED BY PROVEN 


BOEHME Avaw-sow 


is now available to you! 


your requirements are for: 


An engineering service to de- 3 An efficient manufacturing 
sign your product, or e plant for quality production in 
quantity, or 


Oe 

if 

7 An organization of skilled in- 
strument makers to build a A A combination of these 


precision model, or services — 


. then Boehme practical experience in the design and manufacture of mechanical, 
electrical, and electronic products can solve your most 


exacting demands. —_a 
BOEHME PRECISION .. —_ wa, 


. has set a standard of 
true craftsmanship in the design and manufacture 
of precision mechanical, electrical and electronic 
products for more than 30 years. Capable engineer- 
ing and research staffs, supplemented by an organi- 
zation of skilled craftsmen, await your call. 

Learn more about this prompt, efficient, econom- 
ical service, and how it readily applies to your 
needs, by reading this brochure. There is no 
obligation, of course. 


send for your copy, (emma at 
H. @O BO etal ee Tor 915 BROADWAY, NEW YORK 10,N. Y. 
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APPLIANCE TESTER 


\ Portable circuit analyzer (Model 2470) checks wattage, 
Available to * | current and line voltage of household electric appliances 
your exact | and small motors under actual service conditions. Double- 
specifications primary transformers and Y-box resistors make possible 


accurate work on lines with unbalanced currents or volt- 
FIBRE ages. Extremely low scale range (suitably protected 
' 











against accidental overloads) makes instrument suitable 







of phenol and vulcanized fibre— 
Rapid, quality production of phenol 
PUNCHED 


fibre and vulcanized fibre parts— 1 

1 

, STAMPED 
shapes to close tolerances—can be i 
supplied to your exact specifications. SHAVED 
For details, write for Bulletin 124 1 

| — SAWED 

I 

! 

\ 





| 

| for testing even the smallest appliance. Five a-c wattage 
| scales: 0-20-40-500-1000-2000-4000 at either 130 or 260 
| volts. Four a-c current scales: from 0-0.26 amp at 
approximately 8 volts to 0-26 amp at approximately 0.2 
volts. Two a-c/d-c voltage scales: 0-130-260. The 
Triplett Electrical Instrument Co., Bluffton, Ohio. 


















either simple components or intricate 


N.S. BAER DRILLED 


COMPANY \ MILLED Wide-band uhf signal generator (Model 616A) provides 
Crattomen in Fbve Fabucdlion \ TAPPED 4 a versatile, multipurpose standard for varied laboratory use 
7-11 MONTGOMERY STREET a a in a frequency range between 1800 and 4000 mc. Instru- 
HILLSIDE, NEW JERSEY - na ment makes novel use of a resonant-cavity, reflex-klystron 
| oscillator in its design and provides direct-reading fre- 
| quency and voltage scales, simplified controls, c-w, FM, 
| pulsed or delayed pulse output in one compact unit. 
R-f output range is from 0.1 volt (-7 dbm) to 0.1 micro- 
volt (-127 dbm). Modulation may be pulsed internally or 


UHF SIGNAL GENERATOR 
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ELECTRIC 
SOLDERING 






Da cyy 






DURABLE... 


DEPENDABLE 
built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 
A thermostatically controlled stand 
for regulating the temperature of an 

electric soldering iron when at rest. 
Thermostat is adjustable for 

various heats. 
Write for Catalog Sheets 
AMERICAN ELECTRICAL 


HEATER COMPANY 
DETROIT 2, MICHIGAN, U. S. A. 












| externally. Internal pulsing may be accurately synchro 
ized with positive or negative external pulses; or it may 
be delayed from 3 to 300 microsec. Hewlett-Packard Co.. 
395 Page Mill Rd., Palo Alto, Calif. 








































PORTABLE OSCILLOSCOPE 


| Multipurpose, small portable oscilloscope (Model S-11-A 

| Pocketscope) has a 3-in. screen and is adaptable for a 
wide range of a-c and d-c measurements. Features of 

| this instrument include push-pull amplifiers for horizontal 

| and vertical deflection, intensity modulation amplifier, 
linear time sweep from 3 cycles to 50 kc, sensitivity and 
fidelity of intensity modulation amplifier suitable for tele- 

| vision work and other functions. 

Only slightly larger than its predecessor a-c model, (the 
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CHROMEL 


Basic Element of Electrical Heating 


URABLE CHROMEL Resistor Wire is the basic element of 
D electrical heating. It’s the Nickel-Chromium alloy that first 
made electrical heating practical and, despite forty years of world- 
wide research, its original famous formula remains basically un- 
changed. It is as fundamental to the industry as Ohm’s law itself. 


If your products are based on the use of electrical heat . . . and if 

you're not already thoroughly familiar with the CHROMEL family of AIM 
alloys, we suggest that you get acquainted at once. Our Catalog-M 14 

is devoted exclusively to helpful technical information and appli- 

cation data. Want a copy? 


* TRADEMARK REG. U. S. PAT. OFF 


HOSKINS MANUFACTURING CO. ©«¢ Detroit 8, Michigan 
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2-in. S-10-A Pocketscope) the new oscilloscope measures 
11 x 7 x 5 in. and weighs only 834 lb.. Waterman Products 
Co., Inc., Philadelphia 25, Pa. 







HIGH-SENSITIVITY KILOVOLTMETERS 


Portable high-sensitivity kilovoltmeters used in testing 
television and similar circuits are characterized by ex- 
tremely small current consumption. Typical instrument 
(No. 760-A) has three scales of 5, 10, and 20 kv with a 
sensitivity of 10,000 ohms per volt thus drawing only 
100 microamp at full scale. The eight models in the 
series comprise d-c as well as a-c/d-c types in a wide 
selection of voltage combinations. Accuracy: 2 per cent 
for d-c measurements; 5 per cent for a-c. Suitable con- 
nections are provided for external meter if needed. Polarity 
reversing switch is included. Multiplier sections are 
ceramic-insulated from panels. Shallcross Manufacturing 
Co., Jackson & Pusey Aves., Collingdale, Pa. 





















MULTIRANGE TEST INSTRUMENT 


Versatile 20,000-ohms-per-volt multirange instrument 
(designated Unimeter, Type YMW-1A) has been designed 





MORE PER HOUR 


hecause operator tends 
three or more heads 


On the No. 102 Universal Coil Wind- 
ing Machine, machine production is 
synchronized with the time required for rapid, accurate measurements of volts, ohms, amperes, 
to perform manual operations. and decibels. Specifications include resistance with a total 
One operator supervises several coverage of 1 ohm to 20 megohms; voltage, a-c and d-c, 
winding heads (two to six) simultane- | 0-1000 volts ; current, 0 to Y2 amp; decibels, —4 to +62, 
ously, and winding is so scheduled that | all in conventant ranges. Single ‘rotary: selector switch 
. controls all operations and ranges. Unit weighs 9 Ib. 
| General Electric Co., Electronics Dept., Thompson Rd., 
| Syracuse, N. Y. 

















certain heads are producing while man- 






ual operations are performed on other 









heads. 

Winds on forms or directly on cores VISUAL ALIGNMENT OSCILLOSCOPE 
or bobbins . . . each head controlled by Visual alignment oscilloscope (Model 188 TS) for 
electric counter which automatically dis- | laboratory test purposes, incorporates simplified circuits 
engages clutch upon coil completion | to permit increased usefulness when using the manufac- 





.. readily adjustable mechanism for 






governing wire-layer length, eliminating 
dé 






extra cams... traverse changes easily 






made. 

Write for Bulletin 
102. Universal Wind- 
ing Company, P. O. 
Box 1605, Provi- 
dence 1, R. I. 














For Winding Coils 
in Quantity, Automatically, 
Accurately— Use .. . 






| turers 204 and 205 TS visual alignment signal generators. 
Usual focus, tensity, and centering controls are provided, 
but internal sweep circuits are eliminated as these are 


1 N | V J R 5 ja i obtained from the signal generators. 
Used in conjunction with the generators the oscilloscope 


WINDING MACHINES is particularly adaptable for precision visual alignment of 


intermediate frequency and tuned coupled circuits in the 
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Springs, Metal Stampings, Wire Forms, Mechanical and Electrical Assemblies. 






Specified Tolerance t 


Ir 1s comparatively easy to lay down close toler- 


ance specifications for springs. But can you tell 
you are getting them? 

Strange as it may seem, springs are often or- 
dered to tolerances beyond the purchaser’s capac- 
ity or means for inspection. 

Certain types of inspection equipment are ac- 
curate but not nearly fast enough for checking 
large quantities of springs. Others are neither fast 
nor accurate. And it is a matter of record that some 
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Lansdale, Pennsylvania 





HUNTER PRESSED STEEL COMPANY 





- Test Aceuracy t_? 





plants use equipment which has all the appear- 
ance, the sensitivity and the speed of fish scales 
... and old-fashioned fish scales at that. 

If you must insist on springs with close toler- 
ances, make sure you provide your inspectors with 
equipment for testing them quickly and adequately. 
Or order springs from Hunter where you get the 
tolerance you pay for ... guaranteed by inspec- 
tion devices of amazing accuracy and speed. 


*Often next to nothing, 




























N-W-L custom BUILT 
TRANSFORMERS 


BELOW — Tapped Primary 
ef 200/240 V, Secondery 
ef 57/85 V at %& KVA 
Made for DC rectificaties 
for dry type rectifier. 
















ABOVE 
3 Phase, Plate 
Rectifying Trans- 
former 240/ a ¥ 
at 124% KVA, 
Designed for 40° 
rise. 134% Reguiae 






De rn 
=~ MADE TO YOUR ORDER 


N-W-L- custom BUILT TRANSFORMERS 
are meeting the unusual and special require- 










ments of electrical manufacturers every- 





where. The makers of many instruments 





and machines for laboratory and research 





purposes as well as for industrial uses have 





benefited by our special knowledge. We 






design and manufacture in any quantity to 





meet your requirements. 












Over 25 years of “Know-How” in the 
business of Custom Transformers for 
special or individual applications. 


NOTALLEER 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


























range of 20 kc to 500 kc. Linear sweep deviation adjust- 
able from 0 to 70 ke peak to peak is incorporated in the 
generator. Dimensions of oscilloscope (illustrated) is 
10146 x 7% x 11™%e in. Generator has same dimensions 
Instruments operate from 110-volt, 50-60 cycle lines 
Harvey Radio Laboratories, Inc., 447 Concord Ave.. 
Cambridge 38, Mass. 


INSULATING COMPOUND DISPENSER 


Electrically-heated, pressurized tank provides a complete 
unit for heating, melting and dispensing of insulating and 
sealing compounds such as Korite and Hydrolene. Typical 
uses are found in the manufacture of refrigerating equip- 
ment. The unit consists of Sta-Warm electrical heating 









components suitably incorporated in a standard pressure 
tank to form a complete installation. 

The 10-gal tank illustrated (similar units are available 
in 30- or 60-gal capacities) incorporates a variable-dia) 
thermostat control and a thermostatically-controlled elec 
trically-heated wheel-type valve. The valve is attached to 
an electrically-heated flexible metallic hose, available in 
various lengths from 8 to 20 ft and with flow areas 
equivalent to that of a %-in. or %4-in. diam pipe. Heating 
element runs through entire length of the hose inside an 
inner hose, with the melted material flowing between the 
inner and outer hose. Hose withstands a pressure of 
approximately 25 psi. A standard flow gun located at 
end of hose has a separate heat control to protect melted 
compound from solidifying before application. 

Tank operates on 220-volt, single-phase, 60-cycle line, 
but tanks with other voltage characteristics are available. 
Other types of compound heaters are available to meet 
special requirements. Sta-Warm Electric Co., 565 N 
Chestnut St., Ravenna, Ohio. 


HYDRAULIC-TYPE LIFT TRUCK 


Hydraulic, pallet-type lift truck (Weld-Bilt) has a 2-ton 
capacity. Steering handle operates the hydraulic lift and 











an accelerator-type foot-pedal functions as the lowering 
release. Wheels are equipped with sealed ball bearings 
Design incorporates special front wheel equalizer used 
by the manufacturers in their conventional-style hydraulic 
lift trucks. West Bend Equipment Corp., 233 Water St. 
West Bend, Wis. 


ELECTRICAL MANUFACTURING 

















LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 


A manufacturer of home-type movie projectors 
recently brought this problem to Bentley, Harris: 
Provide an insulation that will withstand intense 
heat without stiffening and cracking, that will not 
fray or split under rough handling, and will remain 
unaffected by minor, but constant, vibration. 


After testing a sample of Ben-Har Special 
Treated Fiberglas Tubing under actual production 
and operating condition, this is what the manufac- 
turer found: Ben-Har gives consistently superior 
results. It has solved the problems of heat, rough 
handling, and other common causes of insulation 
breakdown. The great flexibility of Ben-Har has 


aided production considerably, since much of the 


work is done in cramped places and the i 
must spread to cover knobs and term¢ 


Non-fogging, non-corrosive Ben-Har is not af- 
fected by heat conducted through the wire and will 
not burn, even in direct contact with flame. Its 
extreme flexibility and high dielectric strength 
prove the value of this insulation by daily use in 
a wide variety of applications—from hearing aids 
to electric motors, from watt-hour meters to tele- 
vision receivers. 


Try Ben-Har Special Treated Fiberglas Tubing 
in your plant, in your own product—under actual 
service conditions. Learn why America’s leading 
manufacturers of home appliances and industrial 

pment say “never before a tubing like Ben- 


O., CONSHOHOCKEN, Pa. 


HTLEY, HARRIS MFG, 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). “‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
USE COUPON NOW 
Bentley, Harris Mfg. Co., M-9, Conshohocken, Pa. 
I am interested in Ben-Har Special Treated Fiberglas Tubing_____for cea 
(size) (product) 
operating at temperatures of_____°F. at______volts. Send samples so I can see for myself 
how Ben-Har will not crack in a bend, will not support combustion. 


Send samples,. pamphlet and prices 
on other BH Products as follows: 


(1) Cotton-base Sleeving and Tubing 


NAME COMPANY __ C1) Non-fraying Fiberglas Sleeving 


ADDRESS —__ 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 
mechanical characteristics of original equipment motors 


that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S P E C l F I « AT l O N S Continued on second page following * 





| A—SINGLE 
| PHASE 
B—POLYPHASE 
C—DIRECT 
CURRENT 
D—UNIVERSAL 


Heinze Electric Co., Div .Cons, Elec. Lamp Co. 


Deleo Products Div. General Motors Corp. 


The R. W. Cramer Co., Ine. 
Emerson Electric Mfg. Co. 


Alliance Mfg. Co. 

Baldor Electric Co. 
Bodine Electrie Co, 

The Brown-Brockmeyer Co. 
Century Electric Co. 
Eastern Air Devices, Inc. 
Electric Indicator Corp. 
The Electrical Mfg. Corp. 
Electric Specialty Co. 
Fairbanks, Morse & Co. 
Haydon Mfg. Co., Inc. 
The A. W. Haydon Co. 


Barber-Colman Co. 
Burke Electric Co. 


> 
> 
> 
wo 


Under 1/50 hp. 
Fractional, 1/50 to 1 hp. 
Integral, 1 to 744 hp. 
Larger than 7% hp. 
Shunt and Compound 
Series 


>| > 

QQ wi wo 
Q} a 

> 

a 


>| > 
>| >| 


Repulsion start-ind. run 
Repulsion 

Capacitor start-ind. run 
Capacitor 

Squirrel cage 

Polyphase wound rotor 
Shaded pole 

High cycle 

Constant 


S| | > 


A—Normal torque 
and start current 
i B—Normal torque, 
5 low start current 
@| C—High torque, low 
=| start current 
°) D—High slip 7. 
t E—Low start torque, 
=} normal start current 
F—Low start torque, 
low start current 
Torque 
Reversing 
Low voltage-- 
6, 12, 32, ete. 
Open, self-ventilated 
Splash or drip-proof 
Totally enclosed 
External fan-cooled 
Explosion-proof 


Separately ventilated 


| OPERATING CHARACTERISTICS | 


FRAME 








Sleeve, self-lubricating 
Sealed ball or roller 
Speed reducer (geared) 
Cluteh 

Brake 

Govertor eontrol 
Temperature-protected 
Brusb-lifting 


FEATURES | BEARINGS | MOUNTING | 
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P-K GROUND THREAD 
SOCKET SET SCREWS 
Wn , | ARE YEARS AHEAD BY EVERY TEST 


a 
M, ITE / e You don’t need to be a skilled mechanic to detect 
7 “¢ the difference between ordinary cut thread socket 
set screws and Ground Thread Socket Set Screws 
pioneered by Parker-Kalon. Not only can you see 
it... but you can actually feel it! 

Your first touch will tell you that its smoother 
surface is free from nicks, burrs, hardening cracks 
and other imperfections common to cut threads. 
And because the threads are ground on hardened 
blanks, hardening distortion is no longer a factor, 
and you can count on uniform, dependable Class 3 fit. 


Talk to any good mechanic about these advantages 
in terms of assembly operations. He'll tell you that 
they assure easier starting and faster assembling. 
What’s more, using and featuring P-K Ground 
Thread Socket Set Screws on any product is a good 
way to lift it a cut above competition. 


PROMPT DELIVERIES OF SOCKET SCREWS 
You can start now to benefit by the extra advan- 
tages of both P-K Ground Thread Socket Set 
Screws and Socket Head Cap Screws. With P-K’s 
improved production facilities ample stocks of 
Socket Screws are available now. 


Fi lot forged 
Z SOCKET SCREWS 


md 
»_ 
J 


FeO 


wae ANOTHER P-K FIRST 
SEE AND FEEL 


THE DIFFERENCE!  90g¢-Mlasted-Ceas Crgp* 
Get this unique, free sample SOCKET HEAD CAP SCREWS 


kit that illustrates these im- Quick, Sure Size Identification. The Size- 
ark, cles incis e head, gives 
provements better than words. Mark, clearly incised on the head, gives 


; ne you size and thread pitch at a glance. Elim- 
Compare! You'll agree your ; : deans eT ia ‘ 

: Inates guessing or miking”. Saves time 
products will benefit —assem- and errors at tool crib or on assembly line. 


oe : a . 
bly-wise and sales-wise! Write Better Control. Gear-Grip* prevents slips 
Parker-Kalon Corp., 200 and fumbles even when fingers are oily. 


Varick Street, New York 14. Gives highly paid hands a head start. 


> pa *U. S. Pat. No. 126,409 
* SOLD ONLY THROUGH ACCREDITED DISTRIBUTORS &® 
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ORIGINAL EQUIPMENT 


OTOR (): 


SPECIFICATIONS 


A—SINGLE 


PHASE 
B—POLY PHASE 
C—DIRECT 

CURRENT 
D—UNIVERSAL 


Jack & Heints Precision Industries, Ine. 
Ohio Electric Mfg. Co. 
| ¥. A Smith Me. Ca In 


Under 1/50 hp. seth ere T ticetaeat ll cctaaiaiaitel 
§ Fractional, 1/50 to 1 hp. ABC} C | AB |ABCD| ABC| ABC 
ntegral, 1 to 74 hp. AB 
Larger than 75% hp. 
Shunt and Compound 


5 John Oster Mfg. Co. 


i 
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i il MOUNTING | FRAME 
oe el | | eleeeeee| lee 
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Powder Parts of 
Quality—in Quantity 


The never-ending quest for product improvement is 
bringing about a constantly widening acceptance of 
metal powder parts. Designers and builders have 
learned that parts suited to production by powder 
metallurgy can be turned out more uniformly and 
more rapidly than by conventional methods. Yet, in 
many applications, the metal powder part is less costly 
to use. It requires fewer or none of the secondary 
machining operations necessary with a casting or a 


forging. 


Moraine is producing metal powder parts in greater 
and greater variety as their qualities and economies 
gain recognition in more and more fields. Single 
orders usually run to many thousands of units, for it 
is only in quantity production that the cost savings are 
considerable. 


If you have need for identical parts, fabricated 
to close commercial tolerances, finely finished, and 
in sizable quantities, let our engineers determine 
whether powder metallurgy can do a job for you. 


MORAINE PRODUCTS >:=:0x o: GENERAL MOTORS 


DAYTON, OHIO 
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Multiple-Field Exciters Give You 
Precision Control for Motors 


(Continued from page 107) 
| Va section of the two field current curves. 


Changes in the a-c bus voltage within reasonable 
limits will not affect the regulation because the ampere- 
TN AL oe oJ turns of the pattern and current fields change in the 
5 RACT l O same proportion and the current value at the point of 
intersection of the field curves remains unchanged. As 
a result, the same d-c current will always produce the 
same intelligence and very accurate regulation is 
possible. 

For wind-up and unwind operations utilizing core- 
type reels the tension is usually controlled by regulation 
of the reel-motor current. This type of tension regu- 
lation presents several problems in that it is necessary 
to compensate for coil build-up and for reel and coil 
inertia during speed changes. The complications result- 


|| fit your 


We ang 
y | 


Fig. 9D—Rototrol rotating regulators (upper left) 
limit maximum current and torque, protect against 
overloading electrical and mechanical equipment, and 
provide a high running speed for the tables and feed 
rolls by regulating the field excitation of the 150-kw 
d-c generators (upper right) that supply power to thi 
150-hp d-c delivery table-drive motors and the 75-hp 
d-c feed roll-drive motors. The 5000-hp double-arma- 
ture reversing motor (foreground) drives the 35-inch 
blooming mill. 


ing from this compensation can be avoided by the use of 
tensiometers as a source of intelligence for the Roto- 


Dept. E trol regulators. 
The tensiometers may be spring-loaded or compressed 
ELEK air-loaded. A schematic arrangement of a compressed 
8 ACKERMA air-loaded tensiometer is shown in Fig. 10. The posi- 
tion of the tensiometer for any given air pressure 
changes with variations in tension, as indicated by 
tension curves, and the Rototrol functions to hold 
the tensiometer in a definite position which should 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


This patented design is exclusive to EverLOCK. The 
numerous tongues, the wide chisel edges of which are 
bent alternately up and down, provide several times 
more gripping area than other lock washers. The 
alternating chisel edges, forced into the contiguous 
faces of both work and nut by powerful spring ten- 
sion, provide a 2-way locking action that defies every 
conceivable loosening hazard. That’s why you'll find 
EverLOCK washers guarding vital assemblies on so 
much heavy machinery, electrical appliances, automo- 
tive and aviation equipment. 





POWER TRANSFORMERS 
CAPACITIES TO 50 KVA 
TO YOUR ORDER — QUICKLY 


Our Plant is geared to pro- 
duce special order Power 
Transformers. We have 
the engineering know-how 


to design to your specific 
needs or to follow your 


prints. 


Ample manufacturing facilities for the produc- 
tion of a complete range of Power Transmis- 
sion up to 50 KVA. In most instances, orders 
can be put in work shortly after their receipt. 
Your inquiries are invited. 


PROVIDE DELA Ys RANGING 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 

bient temperature changes from —40° 

to 110° F ... Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 


Amperite REGULATORS are the simplest, lightest, Senge. 

and most compact method of obtaining current or a 

lation . . . For currents of .060 to 8.0 Amps... Hermeti 
sealed; not affected by altitude, ebient camanaen 
humidity. Write for 4-page Illustrated Bulletin 


Hmeerite CO., 561 Broadway, New York 12,N 








correspond to a point on the flat portion of the tension 
curves to obtain the highest accuracy. 

The tensiometers are provided with two contact 
units to obtain a measure of the departure from the 
desired tension. The contact units consist of a number 
of flat steel springs with silver contact tips connected 
to terminals of resistor units as indicated. With the 
tensiometer in the correct position the contacts of 
both units are open. If the position changes, the con- 





Regulated 


14 air pressure 
—= =———— I< 


0- Distance 
/ above - 
pass line 


O1/ dash pot 





t= ———. 


W-S//ver 
it ml contacts 
| Hi > II HI 


Flat steel 
e SPrINGS 


| 
| 

| High tension da Low tension | 

’ contacts — 

| HT | 


Ge | 


i insula ted 
act suppor?s _ 


aes 





| 
L_con 


Aigh air 
pressure 


c 
a 
” 
i 
@ 
+ 

S 
- | 
a 
~ | 


pressure 


Distance’ 'D" above pass 


Fig. 10—Schematic diagram of compressed air-loaded 


tensiometer. 


tacts of one or the other unit close gradually and short 
out the associated resistance. 

A schematic diagram of the control scheme for a 
tension regulator is shown in Fig. 11 where power 
for the reel motor is supplied by a separate generator. 
The necessary range in motor speed for coil build-up is 
obtained by motor field control while the generator 
voltage is maintained at a value proportional to the 
strip delivery speed, which is measured by means of 
pilot generator PG on the mill stand. Excitation for 
the motor and generator is supplied by two Rototrols 
R1 and 2. 

Rototrol R2 is essentially a voltage regulator which 
maintains the generator voltage at a value proportioned 
to the strip speed by the interaction of voltage field ’F 
and pattern field PF. Tensiometer field TF is con- 
nected in a bridge circuit consisting of the two tensiom- 
eter resistor units HT and LT and the two fixed 
resistors RT. For correct tension the current in field 
TF is zero, but the field is energized when the tension 
becomes too low and resistor LT is gradually shorted 
out. A rectifier block in the field circuit prevents cur- 
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WILCO CONTACTS 
They heep the power Howing / 


WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten - Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 
JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 
ROLLED GOLD PLATE AND WIRE 


NI-SPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


%* Reg. Trade Mark, The Internationa! Nickel! Co., Inc. 


Modern industry utilizes WILCO CONTACTS in frequency 
operations of every range both because of their longer service 
life and because they assure maximum ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 


These same peerless WILCO qualities of stamina and preci- 
sion performance—assured by exclusive WILCO processes— 
will keep‘the power flowing in your products. WILCO engi- 
neers will gladly help you select from a great variety of avail- 
able WILCO contact materials the particular contacts suited 
to your needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. @ Branch Offices: Chicago, Detroit, Los Angeles, Providence 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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IWINOIS 


OPN 
COMPANY 


Offers especially prompt delivery, espcially good 
value on any type of high grade mechanical spring, sizes 
.005” to V2“ 


automatic equipment that enables us to eliminate operations 


scant 


diameter wire. Reason:— we have special 
on many spring jobs—cutting costs materially—with faster, 
more uniform production. May we quote? Call or write... 


2100 N. MAJOR AVENUE . CHICAGO 39, ILLINOIS 
TELEPHONE: BERKSHIRE 6461 










For thirty years Leach has steadfastly held 
to its policy of “quality electrical devices, 
built to render dependable service.” Today 
Leach offers a wide range of control relays 
of standard types; and stands ready to link 


new designs to your specific needs. 









LOS ANGELES 3, CALIF. 





rent flow when the tension is too high and resistance 
HT is shorted out. 

The purpose of the tension field is to produce correct 
motor speed for automatic wrapping of the reel. The 
reel speed must be anywhere from 10 to 30 per cent 
higher than that corresponding to the delivery speed 
for this condition. During this period the tension is 
zero and resistor LT is shorted out. The resulting 
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roll 
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__[ "Constant voltage bus 
LT-HT : Tensiomefer contact TRH: Empty ree/ speed 
and resistor units. adjusting rheostat 






Contac ts LT close for 
low tension. 

Contacts HT close for 

high tension 













Fig. 11—Control scheme for a tension regulator where 
the reel motor is supplied by a separate generator. 









current in field TF modifies the effect of the pattern 
field and raises the empty-reel speed to the desired 
value. 

The tension field also serves to produce stalled ten- 
sion if the mill is stopped before the winding of the 
coil is completed. For this condition the voltage of the 
pilot generator and, consequently, of the reel generator 
is zero and the strip tension will be reduced below the 
set value. Asa result, part of the low tension contacts 
LT close and field TF will be energized to produce the 
necessary generator voltage to maintain armature cur- 
rent and tension. The Rototrol, therefore, is trans- 
formed from a voltage regulator to a tension regulator. 

The reel motor has two fields MF1 and MF2. Field 
MF1 is energized from a constant-voltage bus and 
provides only sufficient field flux for maximum speed 
operation of the motor. The additional field flux 
required for reduced speed operation as the reel builds 
up is produced by field MF2 which is energized by 
Rototrol R1. Because of rectifier blocks in the control 
field circuits the Rototrol can supply current for 
motor field MF2 only in a direction to boost the field 
flux produced by field MF1, thus preventing weak-field 
operation of the motor. Rototrol RJ has, in addition to 
the self-energizing field, a tension control field TF 
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MI-CO METERS GET ALL-WEATHER PROTECTION WITH 


> 


‘an Interchemical finish 


A parking meter finish must meet two requirements 
—be attractive in appeararce and have outstanding 
durability. For parking meters are exposed to rain, 
sleet, brilliant sunshine, and all around hard wear. 
That’s why the Michaels Art Bronze Co. Inc., manu- 
facturers of the MI-CO Parking Meter, use Alumi- 
num Polymerin*, ‘‘An Interchemical Finish.” 

For Michaels engineers know that Polymerin, the 
original speed-bake finish, can take it. Polymerin 
resists alkalis, acids, moisture, heat and abrasives 
to an unusual degree. What’s more, Polymerin is 
nine times harder to chip than ordinary enamels and 
is extremely difficult to mar or scratch. Polymerin 
finished products are easy to clean as Polymerin with 
stands scouring and cleansing Polymerin finishes are 


easy to apply and can be cured in infra-red and con- 
vection type ovens. 

Polymerin is just one of the product finishes for 
industry made by Interchemical. To make sure you 
have the most effective finish for your products, 
Interchemical technicians will formulate a finish 
specifically designed to meet the conditions under 
which your products are to be manufactured, sold 
and used. 

For full information on the complete line of Inter- 
chemical Finishes see the Industrial Finishes section 
of Sweet’s File for Product Designers, or write: 
Interchemical Corporation, Finishes Division, Dept. 
EM-4 350 Fifth Avenue, New York 1, N. Y. 


The Interchemical Corporation 
Finishes Division is a result of 
the recent consolidation of the 
Ault & Wiborg Division of In- 
terchemical Corporation with 
the Murphy Varnish Company. 
*Reg. U. S. Pat. Off. 


Interchemical Finishes 


MAKERS OF POLYMERIN—THE ORIGINAL SPEED-BAKE FINISH 
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and a current field, supplied through rectifiers. 


The tension control field is connected in parallel with 
| the tension field for Rototrol R2. <A rectifier block in 
U the field circuit permits current flow only when an 
increase in tension causes closing of tensiometer contacts 
with HAGA ; 


HT. The field serves to produce the necessary gradual 
increase in motor excitation to. maintain tension as the 


METER HIGHLIGHTS 


@ FIVE BASIC MOVEMENTS —Elec- 
trodynamometer, moving 
iron, moving coil, thermo- 
couple and rectifier types. 
RANGES—AIl standard 
ranges for every major in- 
strument need. 

SIZES —2", 3”, 4",5",6” and 7”. 
STYLES AND FINISHES — 
Round, rectangular, 
square and fan; wide 
flange, narrow flange, 
flush, projection or port- 
able. Available in molded 
or metal case. 

SPECIAL FEATURES TO ORDER — 
Rear illumination, special 
dials and other features 
available on most models. 


contacts 


____ Constant voltage bus 
ELECTRICAL INSTRUMENT Co. 
Bluffton Jj Ohio xk 
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Per cent! current Z C-L Rototrol 


America’s Only Soldering tron ; . ; s 
with BUILT-IN « Fig. 12A—Control scheme for a hoist drive. At lower 


THERMOSTAT VAL left is shown the speed-current relation and at lowe 


AN \ ae - right the saturation curve. 


KWIKHEAT is light, 

(14-0z.), well-balanced; with 

a safe, air-cooled handle. Two 

KWIKHEAT Built-in Thermostatic 

irons, 225-watt and 450-watt; and a 

low cost KOPPERKORE 100-wart 

© Saves TIPS iron. A Kordless KWIKHEAT 
e Saves TIME ; . 

e Saves EFFORT speeds production of delicate work. 

e Saves WEIGHT Have KWIKHEAT demonstrated 

e Saves CURRENT | 0n your continuous production work. 

@ Saves the IRON Write for details and literature 


HOT IN 90 SECONDS 


Fig. 12B—A Rototrol rotating regulator controls hoist 

speed and limits current of these two 900-hp d-c motors 

by controlling the excitation of the 750-kw supply 

generators. Because motor torque is regulated at the 

THERMOSTATIC maximum permissible value it requires but 20 seconds 
SOLDERING IRON for full acceleration or deceleration of a 22,400-lb 


DIVISION - SOUND EQUIPMENT CORP. OF CALIF, 3903 SAN FERNANDO RD., GLENDALE 4, CALIF. load of ore 


Re 
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FOR YOUR ELECTRONIC WIRING NEEDS.... 


ROMEY SAYS — 


"Write for a copy of our new booklet on Rome 
Synthinol* Thermoplastic Insulated Wires 

as and Cables — Cir. No. 101. 

It’s yours for the asking.” 


EN 


Rome Cable offers a wide variety of insulated wires, both in size 
range and construction, to meet the requirements of the elec- 
tronics industry. 


A few of the insulations available are Rome Synthinol* thermo- 
plastic compound designed for operation at 80° C, where high 
resistance to moisture, flame, and heat is required; Rome Hi- 
Temp heat resisting rubber compound where an operating tem- 
perature of 70° C is sufficient and a rubber compound is preferred. 
To meet your particular requirement, these wires can be fur- 
nished with plain insulated conductor, or with fibrous coverings 
of cotton, rayon, or glass, in the form of a braid or wrap and 


finished with high luster lacquer. 
Our Engineering Department will be glad 


to assist and guide you in your selection Available in all standard colors, both plain and with tracer com- 
of proper wire type and size. binations for circuit identification. 


* Trademark 


Registered <no™ BAR To FINISHED 
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MORGANITE POINTERS 
on better brush performance — 


reel builds up. Rototrol AJ, therefore, operates as a 


tension regulator for all operating conditions except 


with the mill at standstill when the tension regulating 
duty is assumed by Rototrol R2 as described. 

For stalled tension regulation, when tensiometer con- 
tacts LT begin to close, the current in field TF of 
Rototrol R1 decreases to zero and would reverse except 
for the action of the rectifier block. As a result, the 
Rototrol voltage and, consequently, the motor excitation 
will be reduced. To maintain tension with reduced 
excitation, the motor main current must be increased 


Mill stands 


Le! 
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greater OT less ogee adam pressures master speed rheo 


commendation. : ality control 
: . Morganite quelly , 
are most important . aterial — & combi- 


i ity of m 
uarantees uniform , 
0 of the two assures satisfaction. 


with your 
hecking brush pressures 
ao conemnanmeniet that the brush — 
ae freely in its holder and that allowa 


he weight of heavy 
ld be made for th | sed 
ae brushes acting either with or agains 


the pull of the spring. 





se t : eee 
Speed reference bus* 


ROTOTROL- ELECTRONIC 
SPEED MATCHING 


Fig. 13—A speed-matching arrangement of mill-stand 
motors in a rod mill where Rototrols are combined 
with electronic regulators. 


proportionally and may reach a value two or three times 
the rated current if not checked. This is the function 
of current field CF on Rototrol R/. 

This field is energized by the difference between the 
voltage of a fixed low-voltage d-c source, and the 
voltage across the motor’s commutating field. A rectifier 
block prevents current flow in this field unless the 


voltage drop, and consequently, the motor current 
exceeds a fixed value. 


Recommended pressures for Morganite = 
are given in our catalog. Why not a send 
engineer to call and discuss your app 


Rototrol RI then becomes a cur- 
rent regulator and prevents the current from exceeding 
this value. 
For many applications where the speed of a motor in 
a variable voltage system must be changed or re- 
versed frequently it is important that the motor be 
brought to the desired speed as tuickly as_ possible 
without dangerous overloading of the equipment. This 
must be accomplished regardless of the speed at which 
the master speed controller is moved to the selected 
3 —_. ee a speed position. A typical example is a mine-hoist drive 
_ Tel. Glencourt 5838 Tel. 3824 —- Tel. WEbster 4936 which requires good speed regulation in addition to 
mn positive load-current limitation under all conditions 


“Fc CARBON 
2. BRUSHES 


LONG ISLAND CITY 1, NEW YORK 


16297 hc eee St. 343 So. Dearborn St. 
Oakland 1 eis 
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AUTOMATIC 
RESET 
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VARIABLE VOLTAGE 
TRANSFORMERS 


SOLENOIDS 


KLIXON 


PROTECTORS 


Prevent Equipment from 


Running a Fever! 


Motor, transformer, solenoid or variable voltage transformer 
burnouts are costly. They mean repairs or replacements that 
often result in expensive production delays. 


You can avoid overheating and burnouts by buying this type 
of equipment with built-in Klixon Protectors. 


Low in cost, Klixon Protectors safeguard equipment by pre- 
venting it from becoming overheated. Should the temperature 
within the equipment reach a dangerous point, “snap” the 
Klixon Protector opens the circuit thus preventing a possible 
burnout. Then when the apparatus cools to a safe degree, it 
recloses the circuit either automatically or by manual reset 
depending on the type of protector specified. And because the 
Klixon Protector is built-in and the application test-proven 
by the manufacturer, the protection is sure and reliable without 
limiting output. Harmless momentary shorts do not cause 
nuisance tripouts. 


Be sure you get burnout protection in your equipment. Specify 
and insist on Klixon Protection. 


Spencer Thermostat Co., 104 Forest St., Attleboro, Mass. 











In addition to three standard models covering a 
range of 30 to 2000 watts, Raytheon has designed 
and produced many special units. Therefore, even if 
your requirements are out of the ordinary, there may 
be a Raytheon Voltage Stabilizer to meet them. 
Write, giving full details of your requirements. 


OPERATING ADVANTAGES 
Controls output voltage to within + 144%. 
Stabilization at any load within rated 
capacities. 

Quick response. Stabilizes varying input 
voltage within 1 /20 second. 


Entirely automatic. No adjustments. No . _ : 
moving parts. No maintenance. Excellence in Electonics 





RAYTHEON MANUFACTURING COMPANY 


Industrial Electronics Division, Waltham 54, Massachusetts 
Sales Offices: Atlanta * Boston « Chicago « Cleveland « Louisville « New York 





for improved Low Cost 
Drying and Baking-Install 


NALCO "xs* LAMPS 


Engineered for production drying, time tested and job 
tried—_NALCO Infra-red lamps have proven themselves 
highly efficient and economical for all types of drying, 
baking or heating installations. Instantly responsive with 
no warm up period. The long lasting carbon filament and 
sealed, reinforced base assure minimum replacement. 


Illustration shows var- 
nish coating on arma- 
tuse being quickly and 
efficiently baked with 
Nalco Infra-red Dri- 
therm Lamps. 


NORTH AMERICAN 
STOTT TY ALS 


1082 Tyler St. St. Louis 6, Mo. 








of operation, including motor stalling and plugging. 

A standard Rototrol in combination with a current 
limit Rototrol, as described, is ideally suited for this 
application and makes possible a control system which 
for simplicity and reliability cannot be matched by 
other types of control. A schematic diagram of a hoist 
drive with Rototrol speed and current-limit regulation 
is shown in Fig. 12A. 

The generator field is energized by Rototrol R which 
operates entirely as a speed regulator for steady-state 
operation. The speed of a motor with constant excita 
tion is proportional to the counter-emf of the motor 
which in turn equals the generator voltages less the /k 
drop in the armature circuit. The Rototrol intelligence 
for motor speed, therefore, is obtained by two properly 
designed fields VF and JRF which measure voltage 
and current respectively and are connected differentially 
The combined effect of the fields is compared to the 
Rototrol pattern field PF, and the Rototrol functions 
to reduce to zero any difference existing between th« 
ampere-turns of the speed-measuring fields and the 
pattern field. The pattern field is energized from a 
constant-voltage bus and the field current is adjusted 
and reversed by means of contacts on the master speed 
controller. Any change in the pattern-field current will 
cause a similar change in the motor speed. 


SPEED REGULATION WITH CURRENT LIMIT 


When the motor speed is being changed as a result of 
a sudden change of the pattern-field current, the motor 
accelerating current will be limited to a safe value 
through the action of the current-limit Rototrol. This 
machine has an unusual saturation curve which is 
illustrated in Fig. 7. The Rototrol voltage remains close 
to zero as long as the net field ampere-turns are below 
a certain value 4 corresponding to the maximum per 
missible motor current. For currents in excess of this 
value the voltage rises rapidly and energizes field CLF 
on the main Rototrol. The ampere-turns of this field 
will balance the net difference in ampere-turns of the 
speed-measuring fields and the pattern field which 
causes the speed change, and will not permit the 
motor current to exceed the set value. 

As the motor speed approaches the selected value 
the net difference in the ampere-turns of the fields de 
creases gradually, and less voltage is required to pro 
duce the required balancing ampere-turns of the current 
limiting field. If the current-limit Rototrol was excited 
by current field CF alone, the result would be that 
the value of the motor-accelerating current would vary 
considerably over the speed range. 

To maintain a constant accelerating current inde 
pendent of speed, the current-limit Rototrol CLR is 
provided with two additional fields PF and VF which 
are connected in series with the pattern and voltage 
fields on the main Rototrol. For steady-state condition 
the combined effect of the two fields is zero. For 
transient conditions, however, the net ampere-turns of 
the fields produce the necessary increase in Rototrol 
voltage for energizing the current-limit field CLF with- 
out any change in the value of the accelerating current. 
This is illustrated in Fig. 12A where the effect of the 
different fields on the Rototrol voltage is indicated. 
As the motor accelerates to the value set by the pat- 
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PERFORMANCE — PROVED 
IN THOUSANDS OF APPLICATIONS 


Built to US Gauge’s traditional high accuracy and quality 
standards, USG Direct Current Meters have earned a reputation 


ul 


“i, 4 
Z 
Y 
Y 
4 


for long trouble-free performance under severe operating 
conditions. 

Today thousands of these low priced precision meters are 
giving accurate service on the instrument panels of automo- 
biles, airplanes, tractors, Diesel engines, battery chargers and 
similar electrical equipment. 

USG Direct Current Meters have extra broad scales with 
large, sharp, easy-to-read figures and markings and smart 
modern cases. Superior pointer stability with all the other note- 

Teak worthy features make these meters today’s outstanding value. 


Center-zero scales have an 80° arc, zero off-center scales 60°. 


You can have your choice of square or round cases, for panel or 
UNI] ED S TAT ES direct mountings in the 2” and 2)%” dial sizes . . . standard, 


raintight, or watertight construction. Write for complete infor- 


ee G : UGE mation about ranges and prices . . . no obligation, of course. 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PENNA. 
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Attention: Manufacturers of 


Small Appliances— 


Do you have immediate need for 

- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 

- HEATING ELEMENTS? 


- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 





TOUGH FASTENING JOB 2 


(Illustrated) 

Model 121 

Chicago Automatic 
Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 


Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals _ . 





tern field, the voltage-field ampere-turns gradually 
increase until they equal the pattern-field ampere-turns, 
and the voltage of the current-limit Rototrol changes 
from B to A. 

Performance of the hoist motor during a complete 
operating cycle consisting of acceleration to full hoisting 
speed, plugging, acceleration to full lowering speed, 
and stopping is also illustrated. 


SPEED MATCHING 


For many applications where extreme accuracy and 
high speed of response is required, the intelligence for 
the Rototrol control fields is supplied from electronic 
amplifiers. The partnership of Rototrol regulators and 
electronic devices has many advantages and has proved 
very successful in actual service. Because of the low 
energy required in the input circuits to the amplifiers 
very effective anti-hunt means can be introduced 
readily, thereby permitting very high amplification with 
good stability. Asa result of the high power amplifica- 
tion of the Rototrol, the amplifier output required 
for excitation is low, permitting the use of inexpensive, 
reliable, and easily obtainable vacuum tubes. 

A typical application of Rototrol-electronic regu- 
lators is for paper machines or rod mills where the 
relative speeds of a number of motors must be regu- 
lated with great accuracy to prevent damage to the 
processed material. A simplified schematic diagram for 
speed matching of the mill stand motors of a rod mill is 
shown in Fig. 13. 

Power for the motors is supplied by a generator, 
the voltage of which is regulated by a simple Rototrol 
voltage regulator. The pattern field PF of the Rototrol 
R1 is energized from a speed reference bus, and the 
generator voltage, therefore, is proportional to the bus 
voltage. The bus is connected to a small exciter E 
and its voltage can be varied between zero and a 
maximum value by means of a motor-operated master- 
speed rheostat which determines mill acceleration. 

The mill motors are connected to the common gen- 
erator bus and are energized by a separate Rototrol R2 
for each motor. Motor-speed indication is obtained 
by permanent-magnet pilot generators Pg. The voltage 
of the pilot generators is compared to an adjustable 
fraction of the speed-reference bus voltage, and the 
voltage difference is impressed on the input stage of the 
amplifiers. The amplifier output energizes the two 
Rototrol control fields in a “push-pull” arrangement. 
When the motor speed is correct and the amplifier input 
voltage is zero, the current in each of the two dif- 
ferentially connected Rototrol fields is equal and the net 
field ampere-turns is zero. If the motor speed deviates 
from the set value the current increases in one field 
and decreases in the other field thereby producing a 
definite net ampere-turns in a direction to raise or 
lower the motor speed. Due to the high amplification, 
a very small error in the motor speed will produce a 
large change in the Rototrol voltage and quickly cor- 
rect the error. 

This regulating system is capable of very accurate 
speed-matching both for steady-state conditions and also 
when the mill speed is being accelerated or decelerated 
by adjustment of the speed-reference bus voltage. 
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“UNBRAKO” SOCKET HEAD 


Reg. U. S. Pat. Off. 


SOCKET SET SCREW 


from the LARGEST... 
bs to the SMALLEST 


This extremely small 
“Unbrako” Socket Set 
Screw is a fulfledged 
SELF - LOCKER — 


with the KNURLED CUP POINT * ~""™ 


CAP SCREW 


The ‘“‘Unbrako” Socket 
Head Cap Screw has a 
knurled head which makes 
it slip- and fumble-proof, 
though the fingers and 
head be ever so _ oily, 
therefore, it can be screw- 
ed-in faster and farther 
before it becomes neces- 
sary to use a wrench. 


“UNBRAKO” SOCKET 


eS 


Ark aah 


Pat'd & Pats. 


SET SCREW 


The “‘Unbrako” Socket 
Set Screw with the 
knurled threads is a 
SELF-LOCKER, too, for 
Flat, Oval, Cone, One- 
Half and Full Dog 
Points. 


Pend, 


“HALLOWELL” KEY KIT 


You can’t screw socket 
screws in or out with- 
out a hex socket 
wrench, so why not get 
our No. 25 or No. 50 
“Hallowell” Hollow 
Handle Key Kit which 
contains most all hex 
its. 


is a product of 


Ciena ah 
‘ands P reciston Whanu acture 


perfect in every detail . . . no matter how large or 
small the “Unbrako.” 


Each has the accuracy, strength and dependabil- 
ity so important in the electronic and small preci- 
sion instrument field . . . each has the internal 
wrenching feature that facilitates compact de- 
signs... each is a Self-Locker because its knurled 
cup point digs-in and stays tight regardless of 
the most chattering vibration . . . and each can 
be easily backed-out with a wrench and used over 
and over again any number of times. 


Write for your “Unbrako” Catalog, it describes 
“Unbrako” Socket Screw Products in detail. 


“UNBRAKO” AND “HALLOWELL” PRODUCTS ARE SOLD 
ENTIRELY THROUGH DISTRIBUTORS 


OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX(E{Z9}- BRANCHES: BOSTON - 
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CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + 
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Now PROMPT DELIVERY OF 
TRANSFORMERS 


Line voltage cor- 
rection transformers 
from % K.V.A. to 
6 K.V.A. 


: 











Prompt delivery of quantity purchases. 
Special STACO designs by specialists 
for: 

e Line voltage correction 

e Voltage step-up or step-down 
e Auto-transformers 
« 
# 


Auto-transformers and 
step-up and step-down 
transformers from 15 
V.A. to 1 K.V.A. 


Variable voltage 

Low voltage control 
e High voltage 
Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


STACO 





Control transformers of 
almost any design 
available. 






COMPRESSION AND INJECTIOn 


® Pilot Light Socket HOUSINGS 





o* 






Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts .. . Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


eMidwesteHoldin 


AND eHanufacturing COMPANY® 


333 N. WHIPPLE ST.*CHICAGO 12 +*PHONE: KEDzie 1057 


SYAIGIOW WOLSNS GNYV SUINvVwa' 


\ 











Electrical Equipment for Aircraft to be 
Standardized by SAE 
(Continued from page 80) 





Sand and dust: Exclusion specified for exterior 
equipment. Regarded as insufficiently seri- 
ous to warrant high cost or large weight ex- 
penditure for protection ; 

Corrosion: Vulnerable parts protected ; 


Radio noise: Held to the minimum without ap- 
preciable weight or cost increase; 

Life test: Should be specified, but should not be 
rigorous in view of estimated plane use of 
500-800 hours yearly ; 

Voltage: 12 volts; 

Maximum power supply: Two 35-ampere gen- 
erators plus a 35-ampere-hour battery. 


Subcommittee A-2A was directed to develop bot! 
performance specifications and dimensional standards 
for circuit breakers, Subcommittee A-2B was called 
upon to develop dimensional standards for batteries, 
reflecting present practice, and to prepare an SAF 
Aeronautical Information Report on relationships be 
tween battery weight and operating temperature. 

Subcommittee A-2H was requested, in developing 
general performance specifications for personal aircraft 
cable, to review AN-JC-48 and to consider the use of 
automotive-type cable. Subcommittee A-2L was called 
upon to consider the preparation of an SAE Aeronau- 
tical Information Report designed to establish the re- 
lationships between landing light intensity, type of light, 
speed, and general configuration of the plane. 





lide Water Associated Oil Co. 


@ @ The Tydol flying “A” airship carries the largest 
flying electrical sign in the world. Designed by Douglas 
Leigh Sky Advertising Corporation, the sign uses 
thousands of small bulbs grouped in such a way that the 
illumination from the ground appears to be neon strips 
of high brilliancy. To form the 53-ft. high “A”, the ani- 
mated 118-ft wings and the 170 ft of composite lettering 
on both sides takes 11,500 electric bulbs and over 100,000 
ft of wiring. Approximately 500 magnetic relays are 
used to activate the complicated overlays and flashing 
effects which the spectaculars will feature in the sky. 
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G-E SELENIUM RECTIFIERS 


Savings in both space and weight are features of G-E Selenium 


Rectifiers. Engineered and produced in a wide choice of sizes 


Selenium Rectifiers, 4 volts, 0.1 


ect and capacities, they do a big job where limited space is a 
milliamperes d-c 


factor. They're designed to withstand extreme variances in 
ambient temperatures, humidities, atmospheric pressures. 
They can be depended upon to deliver faithful service in 
series, parallel, and series-parallel circuits. G-E Selenium Rec- 
tifiers are noted for long and economical service. Write for 
ilicettiahdiieaihis ibinetin: it ain te booklet, ““G-E Selenium Rectifier Stacks.” Section A 11- 422, 


CF ERAN 5 RN Appliance and Merchandise Department, General Electric 


Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


Selenium Stack, 110 volts, 5 amp, d-c 
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Equal to mica and ceramics—superior 





to any other commercial plastic — 
Acadia Polystyrene combines all 
desirable electrical properties. Its 
dielectric strength and power factor 








are outstanding. 

Other plus values include: zero 
water absorption, relative freedom 
from adverse effects by acids, alkalies, 
weather, stack gases, etc.; and high 
tensile strength of 3500 to 5000 
pounds per square inch. 

Sheets of Acadia Polystyrene—com- 
pression-molded—have properties 













superior to those fabricated by other 
methods—no shrinkage at normal 
temperatures — better heat resistance. 






Complete details are available on 





request. 


ACADAN “B” 
Flexible at —100°F and has many of 
the electrical properties of Poly- 
styrene. Ideal for numerous electrical 
applications. Write for information 
on forms now available and data on 
physical and electrical properties. 


DIVISION WESTERN FELT WORKS 
4035-4117 Ogden Avenue « 











Chicago 23, Illinois 





Branch Offices in All Principal Cities 
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Use Blind Rivets for Locations 


of Difficult Accessibility 
(Continued from page 97) 


counterbored section of the rivet under the head, the 
material thickness must be less than the counterbored 
section and the threaded section extends beyond it on 
the blind side. Because of this the rivet is considerably 
longer than the grip length. The grip lengths range 
from 0.045 to 0.222 in. whereas the rivet lengths are 
from %¢ to 1%. in. When rivets with keys to prevent 
turning are used, keyways must be cut in the periphery 
of the rivet hole with a special tool or they can be hand- 
filed. 

A variation of this rivet is furnished for blind fasten- 
ing in wood or plastics. It is the same as the standard 
rivet except that it is longer and the shank is splined, 
as illustrated in Fig. 2-F. A hole slightly smaller than 
the outside diameter of the splines is drilled deeper than 
the rivet length and the rivet is driven into the hole. 


_The splines bite into the material and furnish torque 


resistance. The same type tool as used on the standard 
rivets is used to bulge the rivet below the splines, 
causing the soft material to flow slightly and lock the 
rivet in place. 

The above assembly procedure sounds extremely slow 
and not at all suited to mass production methods. How- 
ever, the portable tool manufacturers have worked closely 
with the manufacturers of these blind rivets to produce 
light, high-speed tools especially designed for the job. 
One, powered by compressed air, weighs only 4% Ib, 
is 94 in. long and operates at 1000 rpm forward and 
2000 rpm in reverse. It operates on a fast four-step 
cycle and has a light on the top of the handle which 
flashes “OK” when the rivet has been upset accurately 
on the blind side. Such a tool takes all the guess-work 
out of the assembly operation and makes the job adapt- 
able to mass production by unskilled or semi-skilled 
operators. 


TWO-PIECE FASTENER 


A two-piece blind rivet, functionally similar to that 
just described, is provided by the Dill Manufacturing 
Company, Cleveland. It consists of a tubular rivet 
threaded inside and out with a bulb-shaped, flat, flush, 
countersunk, or spacer head which passes through the 
work, and a metal sleeve. See Fig. 2-G. The sleeve 
and tubular rivet assembly is placed in the rivet hole 
and the sleeve is drawn up over the bulb-shaped portion 
of the rivet head against the inner side of the metal, 
with a power or hand tool, to lock it in place. The 
internal threads of the rivet then are available for an 
attachment or terminal screw. These, like all the blind 
rivets, are installed by one man and the manufacturer 
claims assembly rates as high as 150 to 300 per hour. 

Another type of blind fastening which falls in the 
rivet category, requiring no special assembly tools, is 
offered by the Pacific Railway Equipment Company, 
Los Angeles. It consists of three parts—a cadmium- 
plated steel screw with a head either recessed or slotted, 
a high-strength, aluminum-alloy hollow rivet with a 
raised or flush head, and a dural knurled nut. The 
assembly of screw, nut, and rivet is placed in the rivet 
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EASTERN AIR DEVICES, INC. 


583 DEAN STREET ¢ BROOKLYN 17, N. Y. 


EASTERN AIR DEVICES 

motors have won wide 

acceptance for their 

efficient performance and ease 

of maintenance in auto- 

matic vending machines such as those 

illustrated. Their construction in- 

cludes such desirable features as: squirrel 

cage motor without switches or brushes 

resulting in no commutator trouble or creation 

of radio interference,replaceable ‘‘capsule™ 

bearings; snap ring construction for easy dis- 

assembly and improved cooling means, 

insuring long life and quiet operation with 

minimum size and weight. Let us fit an E.A.D. 
motor to your application. 


NPENO.[ Wee [_WP. [shee 
LS71TCJ-1 
i731m-1 | Capacitor | 1/40,B| 1600 
\731C-1_ | Capacitor | 1/30 __ | 1600} 
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COTO-COIL 


HAS DONE IT FOR 30 
YEARS 


Ingenious Methods 


Produce Coils More Cheaply 


We can assure lower costs because we spe- 
cialize . . . because our equipment includes 
the newest and best machines . . . because 
we have the “know how” which comes from 
long years of experience. Coto-Coil costs 
reach lowest levels for high quality windings. 


IF YOU MANUFACTURE 


Electronic Equipment — Industrial Controls 
— Automobile or Aviation Equipment — or 
other products embodying coils, we can help 
you improve efficiency and lower costs. 


Let us figure on your 
particular requirements. 


COTO-COIL CO., INC. 


COIL SPECIALISTS SINCE 1917 
PROVIDENCE 5, R. I. 


65 PAVILION AVE. 
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hole and the screw tightened by means of a screw 
driver. The knurled nut expands the hollow rivet, filling 
the hole and forming a tulip head on the blind side 
This is illustrated in Fig. 2-H. ‘The fasteners ar: 
available in %, %»o and %,¢-in. diameters in variou: 
grip lengths, color-coded for easy identification. 

The Victory Manufacturing Company, South Pasa 
dena, California, accomplishes the same results using ; 
standard nut and machine screw and a molded plastic 
expansion sleeve. This is the Des-Bolt shown in Fig 
2-I. The sleeve is composed of three thin fingers wit! 
an inside taper extending approximately three-quarter 
of the length from the flanged head which is countersunk 
to receive a standard countersunk-head machine screw 
Three triangular knife-like fins molded around th 
outside periphery of the flange prevent the plastic sleeve 
from turning in the rivet hole and the inside tapered 
surface of the prongs lock the nut and prevent it from 
turning. The length of the plastic sleeve is not critical 
and it need not extend through the work because th 
sleeve, expanded by the nut as the screw is tightened 
bears against the sides of the rivet hole, providing a 
friction grip. If the sleeve does extend through the 
work, the nut forces the prongs outward on the blind 
side, producing a relatively weak rivet, but sufficienth 
strong for many applications. 


PLASTIC BLIND RIVETS 


Plastic blind rivets, developed for attaching fabric 
to metal, wood or plastic and metal to plastic sheeting. 
may offer the alert product designer a very satisfactory 
solution to his fastening problem. One, which might 
be called a ‘“‘snap-fastener” for want of a better name 
was also designed by the Victory Manufacturing Con 
pany, with an eye toward high-speed, low-cost assembl\ 
It is a four-finger, tubular rivet, molded of nylon, with 
a solid round head from which protrudes a cylindrical 
plug equal in length to the rivet (see Fig. 2-J). The 
plug of one rivet fits inside the tubular end of the next 
so that the rivets can be assembled in a long column 
prior to insertion in an automatic applicator. The ends 
of the four fingers of the rivet are latch-shaped so that 
the rivet snaps into the assembly hole and tacks the two 
plates in place before riveting, thereby eliminating the 
use of clamps or holding means. The riveting is accom 
plished by a gun which drives the plug into the rivet 
body, forcing the four fingers apart by means of a 
wedging action. The assembly is practically silent and 
uniform pressure is obtained, regardless of the operator. 
The rivets can be made of the same material as the sheets 
being fastened or of nylon in all colors. The singl 
locking blow does not mar the perfection of the rivet’s 
optical surface so the rivet actually can enhance th« 
beauty of the product. 

Another plastic blind rivet, developed for the sam« 
application, more nearly resembles the conventional 
metal rivet in appearance. It is manufactured by th 
Douglas Aircraft Company, Inc., El Segundo, Califo 
nia. It differs in that the body of the thermoplast 
rivet is center-bored nearly to the end before assemb! 
as indicated in Fig. 2-K. After the rivet has been pr: 
heated it is expanded with few pounds of compresse: 
air. The rivets can be preheated before insertion in t! 
rivet hole or special tools are available which preheat 
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am When SCOVILL becomes 
your METAL PARTner 
Maybe You, Too, Can Use the 
Same Design for 15 Years 
Here you see a brass forging before and 
after machining. Scovill engineered it 15 
years ago for a maker of oxyacetylene 
welding equipment to replace sand cast- 
ings ... and has forged it ever since. Ma- 


NON-FERROUS chined by the customer, it serves as satis- 
factorily today as in 1932...a rarity in 


these days of frequent design changes. The 
superiority of forging over sand casting for 
such an intricately machined part is ap- 
parent: fewer rejects after costly tooling. 


Your brass, aluminum and other non-fer- 
rous metal parts may be costing you more 
than they should or may be ready for a 
quality-lifting improvement in design, In 
either case, it costs you nothing to investi- 
gate Scovill’s long experience in forging and 
the superior facilities at your service. 


GET THE FACTS 


To learn whether you, too, can benefit from 
making Scovill your METAL PARTner, 
fill in the coupon below and mail it today. 
Scovill Manufacturing Company, Water- 
bury 91, Conn. Export Department: 405 
Lexington Avenue, New York 17, N. Y. 


Please send me information aero metal-working facilities. SCOVILL MANUFACTURING COMPANY 


1 am interested in non-ferrous forgings for the applications 
checked: Forgings Division 


DiAircraft DFire Extinguishers 18 Mill Street 


(C)Automobiles (C)Household Appliances | w,..1, 1. Co Seti 
(Band Instruments OIndustrial Instruments stermeny 02, Semnesien 


(Blow Torches (Plumbing Goods 

() Cameras () Pumps 
()Communication Equipment DValves 

(Cylinder Valves () Welding Equipment 
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Other applications 
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“Do It Better | 
atchwoed at 


Excellence of craftsmanship has always been 
Ke at a premium in our plant. That means not 
Reliable only exactitude and fidelity to specifications in 

producing springs—but endowing every Reliable 
spring with that extra touch of quality, which simply puts 
it in a class above that of ordinary commercial springs. 


Our workers, each an expert in his line, constantly seek 
perfection in what they turn out. This policy pays off in 
better performance and longer life, for Reliable products. 
It holds old customers and keeps new ones coming. If you 
want that kind of cooperation from a spring organization— 
from the top down—order your springs, stampings, and 
wire forms from Reliable. It doesn’t take long to see 
the difference. 


@ When sending inquiry, describe springs as com- 
pletely as possible, sending sketch, samples, or 
blue print. Mention any special requirements 
known, such as working space, initial tension. 
and load. Our engineers are ready to work 
with you. Catalog on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON CEE TELE 


Reliable Spring 
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and then set the rivet in one operation. Any thermo- 
plastic material can be used but acrylic rivets show the 
maximum strength. Tensile tests on the acrylic rivet: 
show average breaking loads of 220 lb. The maximun 
strength is obtained with 100°-countersunk rivets but 
where strength is not a limiting factor, either flat-heac 
or brazier-head rivets are satisfactory. Tests also show 
the importance of maintaining the hole size in the shank, 
temperature, time of heating, and air pressure in the 
proper relationship. 

The plastic rivets weigh less than metal ones, can be 
driven faster, are resistant to moisture, oil, gasoline 
have high degree of impact resistance, minimum cold 
flow, and can be produced in any color. The process 
of electroplating plastics with various metals increases 
their potentialities because, in addition to appearance 
considerations, the electroplating increases the tensile 
and flexural strength as well as the dimensional stability 
of the rivet. All the plastic rivets are limited by the 
softening temperature of the materials used but, in some 
instances, this limiting factor is an advantage. The 
rivets have a plastic “memory” so that when reheated 
they resume their original contour. Hence, they can 
be removed readily by merely reheating. 


OTHER TYPES OF BLIND FASTENERS 


In addition to the blind rivets already described, 
there are other types of fasteners which can be applied 
from one side of the work and often can be used instead 
of the conventional rivets in assembly operations. One 
such device is a spring-lock fastener made by Simmons 
Fastener Corporation, Albany, N. Y. It consists of a 
short pin with a head on one end and a U-shaped wire 
spring. See Fig. 2-L. The spring passes through a 
hole near the end of the shank and is formed up on each 
side of the shank, ending slightly below the head of the 
fastener. The hole in the material to be fastened is 
punched with two slots to provide clearance for the 
spring. After the fastener has been inserted in the 
hole a quarter-turn twists the ends of the spring out of 
their slots, causing them to bear on the blind side of the 
material, firmly holding against vibration and_ shock. 
Further rotation unlocks the fastener. These fasteners 
are available in %, %o0, 46, %4, and %4¢-in. diameters 
for grip lengths ranging from 0 to %e in. In addition 
to the fasteners with standard heads having a screw- 
driver slot, special types of heads are available. One 
such fastener is being used for refrigerator shelf sup- 
ports. Furnished with a hook or pin as an integral 
part of the head, the device is inserted after the refriger- 
ator is completely assembled and finished. An acetate 
plastic washer is used with the fasteners to prevent 
marring the surface. The standard fasteners are finding 
uses for switching equipment and relay box covers whicl 
must be removed for inspection and maintenance. 

Another type spring fastener used primarily for 
plastic assemblies consists of a spring sleeve which 1s 
expanded by a stud on one of the parts being assembled. 
When inserted in the mounting hole the spring sleeve 
grips the sides of the hole with a constant pressure, 
preventing removal. 

Two sheets or plates can be fastened together without 
access to both sides by first attaching the rivet or 
fastener to one of them before the other is placed over 
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CUSTOM MADE FOR PARTICULAR PEOPLE 


ANY of America’s biggest buyers specify “G-S” when they want 


Small Gears. And many more smaller but no less particular 
people come to us regularly for gears custom made to the highest 
standards of uniform accuracy. If your needs are enough for a pro- 
duction run, by all means discuss the job with our capable engineers. 
Get all the advantages only a quarter century of intensive specialization 
can give. See why we have become recognized as the ‘““World’s Largest 


Exclusive Manufacturers of Fractional Horsepower Gears!” 


MEMBER OF 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS Of 
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SEND FOR OUR 4-PAGE BULLETIN 
The G-S Bulletin describes many 
different types and applications of 
G-S Small Gears. Please ask for a 
copy on company stationery. 
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ANOTHER 
coe. APPLICATION 
ei ve FOR SIGNAL 
: _& FRACTIONAL 
wr —_—H. P. MOTORS 


Perhaps your post-war plans call for small 
motors? Include Signal in your plans. 
Signal small Fractional H.P. motors are 


@ Induction 
@ Shaded Pole 
@ DC Low and Standard Voltage 
@ AC-DC 
from 1/500 to 1/6 H.P. 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all principal cities 

















it. One such device for this method of assembly is 
illustrated in Fig. 2-M and consists of a flux-filled 
hollow rivet stud which can be automatically welded to 
a metal surface with a special welder at rates of 100 to 
200 per hour. After welding, the rivet is upheaded in 
the conventional manner except bucking is not necessary. 
These rivets are available in *4¢ to 34-in. diameters and 
in lengths up to 8 in. fram the Nelson Sales Corporation, 


| Lorain, Ohio. 


Then there are several types of self-locking studs or 


| anchor inserts for attachment to wood, plastics, and 


soft metals. One type of anchor insert is made by the 
Aircraft Specialties Company, Los Angeles, and con- 
sists of an internal threaded and external self-tapping 


| bushing. (See Fig. 2-N). A hole smaller than the 
| insert is drilled in the soft material and the insert is 


installed with a special wrench. The insert is locked 
in place by two brads driven into the material which 
fit in slots in the inserts. The insert then is ready for 
a bolt to be screwed into it. Another type consists of 


| an insert threaded on the inside and outside with a row 
| of serrations at the top. This is offered by Bardwell & 
| McAlister, Inc., Hollywood, California. The insert 


is screwed into a tapped and counterbored hole until it 
is flush with the surface as shown in Fig. 2-O. A lock- 
ing ring with internal and external serrations engages 
the serrations of the insert when driven into the counter- 
bored hole. The external serrations of the locking ring 
bite into the soft material, thereby locking the insert 


| in place. The only difference between the self-locking 
| studs and the anchor inserts is that the assembly is 





made with the internal threads for the latter and with a 
projecting stud for the former. Both are relatively 
expensive and the assembly is slow. However, they 
often are more feasible than the use of an insert in a 


| plastic molded part where it is difficult to support the 
| insert properly in the mold or where the production 
| figures do not warrant the construction of expensive 


tools. 

Actually the whole field of blind fasteners is so new 
that they have not had a chance to win their spurs in 
a peace-time economy. However, when they are appre- 
ciated and applied properly they can reduce labor and 
tool costs by simplifving the design. 


@ @ International Standardization Body 
Now Officially Ratified by 15 Nations 


Following ratification of its constitution and bylaws 


| by the national standards bodies of 15 nations, the 
| International Organization for Standardization (ISO) 


has become the official body for international standard 
ization. 

The United States, through approval by the board of 
directors of the American Standards Association, was 
the first country to ratify the provisional organization 
set up last October in London at a meeting of 25 nations. 
The United States has been joined by 14 other nations 
making a majority sufficient to formally launch the new 
organization. The 14 countries, other than the United 
States are: Austria, Australia, Brazil, Chile, China, 
Czechoslovakia, Denmark, Finland, France, India, 


| Mexico, Sweden, Switzerland, and the United Kingdom. 
| Permanent offices of the ISO will be set up in Geneva 





| as soon as space can be secured. 
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WHERE THERE’S A WILL... THERE’S A WAY 


TO IMPROVE PERFORMANCE mw 


i. may be far easier than you think te improve the performance of your product... by using 
FORMETAL Superformed Bushings and Bearings. Their exclusive method of manufacture gives 
them qualities that ordinary bushings do not have. 
In a FORMETAL bushing you can obtain a higher Rockwell hardness without loss of machinability. 
A thinner wall will give the same strength as the heavy wall of an ordinary bushing. Custom-made 
oil grooves, to provide a wiping action of the oil film, can be engineered to the exact need. 
Made of bronze, steel, or alloy of your specification, FORMETAL bushings or bearings cost no 
more than ordinary types. If you really want to improve performance write for free 
Te get your products really rolling reference booklet of BUSHINGS, BEARINGS AND SPACER TUBES ... engineers and buyers 
«+. use FORMETAL! will find it tremendously informative. 


=—_eS ee oer acer = = «= 4 «= == = 
National Formetal Co., inc. 6604 Metta Ave., Cleveland 14, Ohie 
Please send free copy of your new catalog. 


NATIONAL FORMETAL CO., INC. 
ESTABLISHED 1919 e 
Manufacturers of “Superformed” Bushings and Bearings ... and Spacer Tubes “ii! saa COMPANY 


6611 METTA AVENUE + CLEVELAND 14, OHIO 
Offices in DETROIT * CHICAGO * NEW YORK « LOS ANGELES * INDIANAPOLIS 
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General purpose capacitors adequately meet 
the requirements of small AC-DC sets. Their 
reliable performace and long-life make them 
especially desireable in applications where 
other types of more expensive units must be 
replaced. In addition HI-Q general purpose 
capacitors avoid aging and comparable re- 
duced performance. 

We shall be glad to submit samples for 
your examination. 


OTHER COMPONENTS 
—~ 
|, FED THRU AND (5) mmm 
} STAND-OFF [| | . 
CAPACITORS 


WIRE WOUND 
RESISTORS 


S. I. TYPE 
(Durez Coated) 


CHOKE COILS 


ELECTRICAL REACTANCE CORP. 
a) a 2 


Wire Forms 


any shape 


M. D. HUBBARD SPRING CO. | 


SPRINGS STAMPINGS WIRE FORMS 
WASHERS COTTERS EXPANSION PLUGS 


525 CENTRAL AVE. PONTIAC, MICH. 
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Design Considerations for 


Resistance Welding 
(Continued from page 102) 


the conditions are practically the same as for cross 
wire welding. The condition makes for ease of welding 
and also mitigates the problem of location. 

When different thicknesses are projection welded, the 
general rule is to make the projections in the thicker 
piece if the ratio of thicknesses is no greater than three 
to one. When making projections in materials that are 
relatively heavy (*4¢ in. and up), it is good practice to 
have an annular groove formed around the base of the 
projection to facilitate the flow of metal when the weld 
is made. 

One of the advantages of projection welding which 
has been noted is that it does not always require the 
flanges on component parts to be as wide as for spot 
welding. Nevertheless, some allowance has to be 
made for die clearance, and it is necessary to have suf- 
ficient edge distance so that the fused metal will not be 
forced out between the sheets during welding. 

3ecause a press type welder is recommended for 
projection welding and because this type of machine is 
higher in cost than a rocker arm type spot welder of the 
same electrical rating, it might be assumed that equip- 
ment cost in the case of projection welding is rela- 
tively high. The example of production savings de- 
scribed earlier in this discussion indicates that the cost 
may actually be lower when it is estimated in terms 
of production capacity. The press type welder has the 
additional advantage that it can be used for spot 
welding and for electro-brazing, with comparatively 
minor changes in electrodes, dies and tooling. 

Seam welding finds its principal applications in closing 
the seams of containers, but reference to the illustra- 
tions will show that there are numerous other uses 
for this process. For example, on the large trans- 
former case the high voltage pockets are first spot 
welded in place and then welded around the outer edge 
on a special seam welder which has swivelling welding 
rolls. Another illustration shows an application in the 
manufacture of evaporators for refrigerating equipment. 


DESIGNING FOR FLASH-BUTT WELDING 


The fundamental factors in good design are essen- 
tially the same as for spot welding. In fact, most of the 
common types of seam welds could be made on a spot 
welder simply by making a series of overlapping spot 
welds, which is exactly the type of weld produced in a 
seam welder. Continuous operation is facilitated by 
using roller or wheel type electrodes. The same con- 
sideration must be given to the size of the individual 
spots and to the edge distance as in the case of spot 
welding. Designs should be carefully checked for work 
clearances, because there are definite economic advan- 
tages in favor of using standard arms and wheels, 
although special wheels and fixtures can be adapted to 
suit many requirements. The use of out-turned flanges 
is recommended for welding heads to shells. This makes 
it possible to use shorter arms, and avoids the introduc- 
tion of magnetic material into the throat of the welder. 

In designing for flash-butt welding and upset-butt 
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USED FOR 
Plug-In Relays * Condensers * Crystals * Inductors * Meter 
Panels * Sub-Assemblies * Units * Cable Connectors 


BECAUSE 
* Easy to Replace and Interchange Parts -- Minimum Operat- 
ing Delay * Sections of Equipment May be Removed for 
Repair Without Disturbing Wiring * Permits Mass-Production 
Manufacture -- Easily Handled Sub-Assemblies Wired then 
Plugged In. 


BANANA SPRINGS PROVIDE 
* Good Tension-Positive Contact * Low Resistance * Long Life 
YOU'LL LIKE JOHNSON BECAUSE 
* Wide Choice of Standard Types * Designs Adopted as 
Industry Standards * Equipped to Furnish Complete Plug & 
Jack Boards -- We'll be Glad to Suggest Something for Your 
Equipment. 


Hew Catalog 968 HD Free on Keguest 73 
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THE RAJAH SOLDERLESS 
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Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 

Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 
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welding, the size and shape of abutting sections have 
great influence on the cost of the equipment and on the 
ease of operation. Of course the capacity of the ma- 
chine, both electrical and mechanical, is largely deter- 
mined by the total cross-section of the parts to be 
joined. An important difference between these two 
methods of butt welding is that the upset method is 
used mostly for joining of condensed sections, whereas 
the flash-butt method can be used for both condensed 
sections and extended sections, even to the joining of 
sheet edges in lengths of several feet. 

For good welding, it is necessary in the design 0! 
component parts to make allowance for material that 
is lost in the push-up. This applies to both of the 
butt welding processes. It is also desirable that the 
abutting sections be practically identical in size and 
shape, at least for the distance which is allowed for push- 
up. In addition, it is necessary to be sure that there is 
enough surface on each piece to provide the necessary 
area for die contact. In both processes, a clean die 
contact surface is necessary. However, the finish of the 
abutting surfaces of the parts is not, in general, so 
critical for the flash welding process as for upset butt 
welding. 

In the operation of both the butt welding processes 
it is necessary to set up the work so that the abutting 
sections are in perfect alignment and aligned with the 
direction of application of the welding pressure. 

In the other resistance welding processes, it is very 
often possible to confine the fusion of the metal very 
closely to the weld region, leaving the parent metal 
at the outside surface unaffected by the welding heat 
In butt welding, the entire section of each part is 
raised to the welding temperature, and on this account 
the designer must anticipate possible modification of 
physical and mechanical properties, due to metallur 
gical changes. Another factor which has to be watched 
is the necessity for providing a proper heat balance 
when dissimilar thicknesses of the same material or whe1 
dissimilar metals are butt welded. In such cases it is 
usually necessary to allow for a longer extension of 
parent metal from the dies in one part than in the 
other part. 


ELECTRO-BRAZING TECHNIQUE 


In the electrical manufacturing industry, there is a 
considerable field for the application of electro-brazing. 
The usual setup is an overlapping of the parts, with the 
brazing material between them usually in the form of a 
thin strip. While under pressure between the electrodes 
of a press welder, the parts are heated by the passage of 
a high amperage electric current. The parts are not 
raised to the temperature of fusion, but only to the tem 
perature that is necessary to melt the brazing alloy 
Joint design in the application of this method follows the 
same principles as in the case of brazing with the torc! 
or furnace brazing. That is, the lap joint is always 
preferred to the butt joint. Whenever a lap joint is not 
feasible, a compromise in the form of a scarfed butt 
joint is recommended. In all cases, the surfaces shoul: 
preferably be clean and bright, even if a brazing flu 
is used. 

In the preceding discussion of the design principle 
for the different processes, no attempt has been made to 
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SF FOR THESE IMPORTANT REASONS! 


Your Customer, the American Housewife, KNOWS the UNDERWRITERS’ “yellow band” label 
means INSPECTED, APPROVED, TROUBLE FREE, SAFE cord. The new UNDERWRITERS P.S.* 
LABELS have all the Nationally Recognized features of the old type metal bracelet label (developed 
through years of advertising) with NONE OF THE COSTLY DISADVANTAGES! 


Your Customer, the American Housewife, can see at the point of sale that the new UNDERWRITERS’ 
P.S.* LABELS won’t “stick out” like a sore thumb, won't nick her hands with sharp metal edges, 
won't rust, WILL stay on the cord as a “seal of approval” as long as she uses the appliance! 


Your Customer, the American Housewife, KNOWS that on Cord and Cord Sets *“*NO LABEL” means 
“NO INSPECTION—NO APPROVAL”, possibly UNSAFE WIRE! 


The following manufacturers can supply you NOW with new UNDERWRITERS’ P.S.* LABELS 
on Cord and Cord Sets . . . at NO EXTRA COST over regularly labelled wire! 


SPECIFY UNDERWRITERS’ P.S.* LABELS ON YOUR NEXT CORD OR CORD SET ORDER! 


b PHALO PLASTICS CORP. NARRAGANSETT WIRE CO. 


25 Foster Street, Worcester, Mass. 541 Pawtucket Ave., Pawtucket, R. I. 


THE WHITNEY BLAKE CO. LOWELL INSULATED WIRE CO. Lowell, Mass. 


New Haven, Conn. 


CORDS LTD., INC. 


* Pressure - Sensitive 


ADDRESS... 
YOUR NAME. 
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COLLYER INSULATED WIRE CO., INC. 


Roosevelt Ave., Pawtucket, R. I. 


THE PLASTIC WIRE & CABLE CORP. 


East Main St., Jewett City, Conn. 


DIAMOND WIRE & CABLE CO. 


Lowe Ave., Chicago Heights, Ill 
HABIRSHAW WIRE & CABLE DIV. PHELPS 
DODGE COPPER PRODUCTS CORP. 


Yonkers, N. Y. 
GENERAL CABLE CORP. 


420 Lexington Ave., New York, N. Y. 


780 Frelinghuysen Ave., Newark 5, N. J. 
PLASTOID CORPORATION Hamburg, N. J. 
ESSEX WIRE CORP. 


14310 Woodward Ave., Detroit 3, Michigan 


GENERAL INSULATED WIRE WORKS 
69 Gordon Ave., Providence, R. 1. 


CORNISH WIRE CO. 101 WaterSt.. Williamstown, Mass. 
ACORN INSULATED WIRE CO. 
225 Knight St,, Brooklyn 31, N. Y. 


ACCURATE INSULATED WIRE CORP. 
New Haven, Conn. 


Fill in the coupon below for a sample of UNDERWRITERS P.S.* Labelled Wire! 


Send coupon to any of the manufacturers listed above. 
GENTLEMEN: Please send us a sample of wire with new UNDERWRITERS P.S.* Label. 
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VISTEX 


... for packing washer 
or heavy duty bearing 
seal application 





Vistex is a sheet laminated, felt base material 
engineered to meet the performance requirements of 
automotive and military hydraulic shock and shimmy 
dampener packings. Constructed of multiple ply thick- 
nesses of synthetic or natural rubber impregnated felt, 
and available in four standard types, Vistex is suited to 
a broad range of operating conditions. High operat- 
ing and maintenance efficiency are assured without 
premature failure from overheating, accelerated aging, 
decomposition or dimensional distortion in maintenance 
reassembly. 

Please write, on your letterhead, for samples and Data 
Sheet No. 14, ““Vistex Packings—Gaskets—Seals”’. 


American Felt 
Com any 


TRADE 
General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; ‘alias; 


St. Louis; Atlanta; Los Angeles; San Francisco; Seattle; Portland. 


HOW LONG ana 
SKIRT Be? 


Insulators with “skirts” present the ceramic engineer with 
some of his most difficult problems. Specifications on this 
one required a “skirt” depth of full 3/4”. Meeting that specifi- 
cation in production quantities called for some very ingenious 
mold design. The result...a typical example of the experienced 
engineering and craftsmanship Universal applies to the solu- 
tion of problems in porcelain insulation. If you have a design 
or production problem in porcelain insulation, Universal engi- 
neers will be glad to help you solve it. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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describe the operation of these various resistance weld- 
ing methods in detail. There is plenty of literature 
available which explains the fundamentals and which 
should be consulted if there is any doubt regarding the 
nature of the operation. In fact, it is recommended that 
such reference reading be carried far enough to develo, 
an understanding of why these design recommendations 
have been made. 

It is not possible to break down the long list which 

might be classified as electrical products, and indicate 
that certain ones should be spot welded, others should 
be seam welded, others should be projection welded, 
etc. Experience indicates that, in the majority of cases, 
the manufacturer has a choice of methods. For ex- 
ample, in the manufacture of small parts such as clips, 
terminals, cable connections, etc., we find spot welding, 
projection welding and electro-brazing all used on quite 
similar applications, even in a single manufacturing 
plant. Mention has already been made of the all- 
resistance-welded transformer case illustrated. In the 
manufacture of this product, all of the resistance welding 
processes are used. First, the longitudinal seam of the 
tank shell is flash welded, then the high voltage pockets 
are spot welded in place, then seam welded around the 
outer edges. The base is pressed into the bottom of 
the tank and seam welded around the bottom edge. 
The lifting lugs, cover lugs, inside brackets, mounting 
brackets, nameplate support, bushing rings and pads 
are projection welded to the shell. Finally, ground 
clips on the inside are welded in place with a portable 
spot welding gun. 

There are comparatively few instances of what might 
be called typical or standard designs for resistance 
welded products. The usual development is first to 
work out the general features of the design. Then 
investigate it for possible utilization of resistance welding 
and, finally, study the design details of component parts 
to see whether or not they need to be modified, in order 
to improve the application of resistance welding. 


. 
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@ © Something new—an all-metal grille—has been added 
to radio design by the Rigid-Tex Corporation of Buffalo. 
This new grille, appearing on the postwar Bendix radio, 
is Rigidized and perforated metal, oxidized and high- 
lighted to match or contrast with any cabinet. In the 
Bendix model the lower instrument panel portion of 
the grille is solid but the grille proper has been per- 
forated to permit free passage of sound. Tests of sound 
transmission through a grille of this kind indicate that 
25 per cent open area gives the same result as 75 per 
cent open area in materials commonly used for grilles. 
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high speed Production 


», Well in Hand! 


GAIRanteed folding cartons are endowed with a recognized 
two-fold LEADERSHIP... 


LEADERSHIP for outstanding performance on high speed 
production lines. 


LEADERSHIP for winning commanding attention of buyers 
in highly competitive retail markets. 


Precision and design problems entrusted to GAIR are 


always “WELL IN HAND”, 
Write for informative booklet on PRECISION PACKAGING 


ROBERT GAIR COMPANY, INC., NEW YORK, TORONTO + PAPERBOARD, FOLDING CARTONS, SHIPPING CONTAINERS 
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At LEWIS you will find... 


























++ « prompt delivery 





PRECISION 


—_ 


| even more rigid in some foreign countries than here. 


. 
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--. want Dependable, Complete 


UNUSUAL SPRING SERVICE? 


- ++ Spring engineering assistance 
- - - precision manufacturing 


- - - low ultimate cost 


Yours for the Asking 


Just send us specifications and let us quote 
on your spring or wireform job... or tell us 
your spring problem and we will help you 
with our specialized experience to assure you 
of getting the RIGHT springs at the lowest 


cost with highest quality for your products. 


LEWIS SPRING & MANUFACTURING COMPANY 


2646 West North Avenue, Chicago 47 


Ask to see a Lewis Representative for Prompt, Unusual Service 












Special Design Requirements 


Are Basic in Electrical Exports 
(Continued from page 85) 


Although emphasis has been placed on high-qualit 
short-wave sets, this does not mean that there is n 
market for medium- or low-priced conventional sets i: 
many areas. Actually in a surprising number of case; 
the standard United States domestic receiver work 
quite well. Because of its low price it appeals to th: 
great mass of people who are interested in a low-price: 
radio for listening to their local stations. Of cours 
regardless of the type of set exported certain basic rules 
of design such as tropicalization have to be followed. 

Mention should be made of the importance of plastics 
cabinets in the export radio field. In such areas where 
atmospheric conditions cause trouble with wood cabinets, 
the use of plastics may often be a logical solution. But 
no material is totally immune to some corrosive action 
and even plastics should be carefully selected so that 
the proper type is specified. 

A discussion of the place of international standards in 
the foreign trade field will follow in a later section of 
this article. But at this point mention should be made of 


| the work done by the Radio Manufacturers Association 





| 


in developing a set of simple but effective standards for 
export radio receivers. These proposals (still in the 
tentative stage) are designed to set up minimum criteria 
and have as their objective the production of soundly 
made, workable sets with no unnecessary gadgets or 
trimmings such as often are found in high-cost domestic 
sets. 


RADIO EXPORT STANDARDS 
Men in the radio industry backing up the establish 


ment of export standards feel that basically the world 
market is a mass-market with a lower average purchas 


| ing power than exists in this country and that our ex 


port manufacturers should design to serve that market. 
I:xport standards should set up minimum specifications 
for what may well be called “austerity” models that 
place our manufacturers in a competitive position vis 
a-vis their international competitors, yet protect the good 
name of American products by placing a fhoor under- 
neath performance and durability. It goes without say- 
ing that the establishment of such standards would in 
no way conflict with our competitive position in the field 
of higher-priced, luxury-type receivers. 

The proposed RMA export standards call for the fol 
lowing: (1) Number of vacuum tubes in the receive: 
(using IRE definition of vacuum tubes). (2) Frequency 
range of receiver to be specified and associated uppe' 
and lower limits of all continuous frequency bands to 
be stated in kc, mc, or kmc. (3) Power supply voltage 
and power supply frequency to be specified. (4) Safety 
and shock prevention to be provided, covering (a) a 
cess to all points having potential with respect to each 
other, and (b) access to points having potential with re 
spect to each other when changing tubes. (5) Packag 
ing. 

The requirements for safety precautions are perhaps 


For example, in Denmark regulations require that all 
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| Ba 4ic ; ie Operating principle of Small Stia about half that of 
) Balanced Mechanism is used in this Size 2, Type ~ the conventional Starter for motors up to 25 
“RA” Starter. Requires but 8.5 Watts closed, 75 H.P. Durable, efficient operation ensured by 
| Watts inrush. Moving mechanism is balanced to straight-line horizontal action. Designed for 
4 provide full use of magnet power without lifting straight-through wiring. Write for 4-page illus- 


» extra weight. trated folder. 
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sets be grounded. In South Africa objection has been ' 

| made to American a-c/d-c sets of standard design be 
| cause of possible danger from shock. 

What abeut special export standards in other fields 

For A beside radio receivers? In the opinion of some export 

' executives and export engineers, the same approach is 







entirely feasible in many appliances and other consume: 


Specify New Complete products. The approach here should be the samie—the 


establishment of a floor underneath performance and 












a INDUSTRIAL Service in service and the elimination of frills. For example, as 

‘ one executive points out, highly polished steel would 

. _ do as well as fancy chrome finish in many appliances as 
Plastic | long as basic design is sound and trustworthy. 





Miniature Components in Export Design. Design 
engineers in the electrical field have not failed to note 
the rapid growth during the past year in the variety and 
type of miniature or so-called “midget” types of com- 
ponents. This strong trend has stemmed from many 
wartime developments that called for compactness and 
light weight in many special electrical devices and instru- 
arene ments. The trend has been noted not only in subminia 
a Res Re ture electron tubes, but is also evident in flea-size motors. 
in tiny relays, switches, capacitors, etc. The availability 
of these ultrasmall components will undoubtedly have 
an important influence on the design of export items 
in the electrical field for they will tend to cut down 
| weight and volume and so reduce the cost of shipping 
| to overseas markets—an item of primary importance 
in export trade. In some directions, particularly in 
communications equipment, the use of midget-type com- 
ponents has already been effective in simplifying design 
and reducing shipping costs. 
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DESIGN IN FLUORESCENT FIXTURES 


Fluorescent Fixtures. The export market in fluores 
cent fixtures is one of the most promising in the entire 
electrical field. Latin Americans particularly have been 
attracted by this type of lighting. In many respects 
they have made far bolder use of fluorescent lighting in 
home and business interiors than we have. But Amer- 
ican manufacturers have to watch their step in planning 
for this market, for there are many design pitfalls to 
A NEW PLANT avoid. Here are some highlights of the situation as 


i a seen by American engineers closely conversant with 
Spacious, up to the minute, to facilitate »f y m 5 y 
Industrials production and service. the field: 


Many of the present designs of fluorescent fixtures 
NEW FACILITIES ne ee 
are often unsatisfactory owing to the great fluctuation 


To make it possible to achieve the utmost | in line voltages in most Latin American countries. This 
in precision and uniformity in volume production. ; 


is so because these fixtures are ordinarily designed with 
A NEW SERVICE 50-cycle ballasts for 110-125 volts or 220-250 volts. 
For the custom molding of plastic products In practice the voltage in most localities more nearly) 


and parts that will be a source 


at unbintitealien averages 100 or 200 volts with the result that the voltage 


across the lamps drops to the point where the glow-type 

For further information = write for booklet on starter will commence to turn the lamp off and on. 
SRS ern gs eaentee This causes an annoying flicker and greatly shortens 

the life of the lamp. Ballasts designed to meet local 


Al conditions are a necessity for the Latin American mar- 
TRE . ket. This same voltage condition makes starters of 
1H) » the reset type very unsatisfactory in Latin American 
tN MOLDED PRODUCTS CO. markets. These starters are provided with_a reset 


5201 N. Avondale Avenue - Chicago 30, Illinois button controlled by a latch which opens the lamp- 
: starting circuit after three or four unsuccessful attempts 

South Bend Representative: Mr. C. W. Krueger, | ; p s z 
seat) atliadtindale ithe at starting. Since the line voltage will fluctuate con- 
See eee eens | siderably at least once during each 24 hr, the resultant 
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WHICH ALUMINUM CASTING 
IS BEST FOR YOU ? 


ASK ALCOA ..WE MAKE ALL THREE! 


Ask us which type of Aluminum Casting 
is best for your product . .. and you 
get a frank, technically-sound answer. 
We make all three types, have no special 
bias in favor of any one of the three. Our 
job is to see that you use the casting 
that’s best for your product .. . and for 
your production cost figures. 


Each type of Alcoa Aluminum Casting 


—sand, permanent mold, and die—has its 
points. Your product may require a com- 
bination of two types, or even all three. 

Our engineers and our 59 years of alumi- 
num know-how are at your service to help 
you get the most from Alcoa Aluminum 
Castings. ALUMINUM COMPANY OF 
America, 2179 Gulf Bldg., Pittsburgh 19, 


Penna. Sales offices in leading cities. 


MORE people want more aluminum for MORE uses than ever 
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PRECISION-BUILT E-M-C 
FRACTIONAL H.P. MOTORS 
ACTIVATE EQUIPMENT 
RANGING FROM A JEW- 
ELER’S TINY LATHE TO A LO- 
COMOTIVE’S REVOLVING 
HEADLIGHT 


E-M-C CRAFTSMEN custom-design electric 
motors up to 1/15 H.P. — for a world of 
applications. Whatever your specialized 
requirement, E-M-C will build a motor to 
power it with jewel-like accuracy and 
precision. 


ELECTRIC MOTOR 
CORPORATION 


Division of Howard industries, Inc. 
RACINE © WISCONSIN 


necisrene s 
CUSTOM-BUILT FRACTIONAL WY 


ORS FOR ALL INoUSTpy 








Rex Cole, inc 
Fig. 11—Special export model of an air circulator to 
meet varying power supply characteristics. The 
\%o-hp motor operates on 50 or 60 cycles. Four 
lead wires may be connected for 110- or 220-volts. 


lamp flickering causes the reset type of starter to cut out 
the flickering lamp and makes it necessary for a mainte- 
nance man to reset the buttons on all starters before 
the lamps can be started again. 

We are inclined to think that everything we make 
here is on a higher level of appearance-value than prod 
ucts designed abroad. It might be salutary to point 
out that from the esthetic point of view many of the 
American fluorescent fixtures do not appeal to Latin 
Americans. Their taste often runs to more ornate 
fixtures and the use of fluorescent lamps in vertical 
array. They draw back from the stark utilitarianism 
of our fixtures. But from the engineering standpoint, 
some of the Latin American designs would be con- 
demned by American practice as being inefficient. The 
design problem posed to American manufacturers in 
order to obtain the Latin American market is to design 
fixtures more nearly akin to the Latin American taste 
in appearance while still preserving a high standard of 
performance efficiency. 

Typical of some of the Latin American designs are 
fixtures in which the designers have even incorporated 
fluorescent lamps in a hanging candelabra using the 
fluorescent lamps arranged as candles with the top con- 
nection brought through a shade surmounting each 
candle. 

Machine tools. These and other types of production 
equipment which tend to incorporate a high degree of 
automatic controls may not always be suitable for cer- 
tain overseas areas. This would be true in countries 
where industrialization is still a relatively new develop- 
ment and where machine operators are not too well 
trained and may find complicated controls beyond their 
skills. But it would be a fatal mistake to consign to 
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Cost of machine frame reduced 50% 
by change to welded design 


BY LOUIS FAULB, PRESIDENT 
KLEEN-KUT MANUFACTURING COMPANY 
CLEVELAND, OHIO 


Production cost of the frame of the Kleen-Kut 
meat saw manufactured by our company has been 
reduced more than 50% by redesigning it for fabri- 
cation by arc welding. The former design and the 
latest welded design are shown in Fig. 1. 

The new design has reduced machining opera- 
tions 60%, has made the machine six times as 
rigid, cut its weight from 550 to 350 pounds, and 
has doubled the production output of the same 
floor area. 


The changeover to all-welded design was an 
evolutionary process over an 18-month period. 


We started with the table frame shown in Fig. 3, 
and the cost reduction encouraged us to redesign 
the whole machine. Since our original all-welded 
design, we have made 40 improvements. If we had 
used conventional fabricating methods, 40 modi- 
fications or complete changes in patterns would 
have been necessary. Open views of the original 
welded design and the latest welded design are 
shown in Fig. 2. dai at 


Fig. 1. Saw of former conventional design (lefi) and all-welded design (right) 


IMPROVES THE PRODUCT 


Welded design has increased the saw’s overall rigidity and would have meant an excessive amount of machining. 
strength. The top pulley support, subject to considerable stresses, : ited 
was stiffened by simply welding a 32-inch length of angle vertically INTERMITTENT WELDS USED 
inside the housing. Rigidity was further aided by widening the The new saw frame is made largely of formed plates, reinforced 
main frame to the full length of the base and redesigning the door. at strategic stress points with gussets and cross-braces. A minimum 
Adjusting the saw blade tension in the former model required of material and welding is used, most 
moving the entire head of the unit up or down, which took too parts being fused with intermittent 
much time. In the new design this adjustment is made by simply welds like those in the table frame 
turning a rod. To incorporate this feature in the former design (Fig. 3). This type of welding obtains 
proper strength, avoids 
distortion and_ speeds 
production. 


The table frame is 
constructed of 14-inch 
angles with 44-inch 
bearing brace. The ma- 
chine base consists Fig. 3. Table frame, made from 
of four 34-inch plates (“Sxdnged ‘to welded design, 
joined by fillet welds in 
open corner joints. The main stand is %¢-inch-thick 
steel sheet with inside fillet joints. Bearing and pin 
bosses are solid welded into the structure. Hinged 
covers are 14 gauge steel sheet. 

Wherever possible, welding is done on the inside 
of the joint to give a smooth exterior appearance. 
Because materials are light-weight, all parts can be 
easily handled for bench-welding. 

The reduction in machining operations has en- 
abled us to double our production within the same 
floor area. Materials-procurement has also been sim- 
plified. Previously we ordered parts from seven out- 
side firms; now we make them all in our own plant 
with simple, low-cost production facilities. 

In approaching redesigning problems, our engi- 
neers have been aided by the Studies in Machine 
Design issued periodically by The Lincoln Electric 
Company. These are available free to engineers and 
designers who write The Lincoln Electric Company, 

. 2. Original welded design (left) and laiest welded design (right) with covers open to show interiors. Dept. 392, Cleveland 1, Ohio. 
dvertisement) 
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ALL STEEL 


MOTOR SLIDE BASES 


Made in Sizes #203 to #505 
NEMA Standards. Let us 
know the quantity and size. 
Special sizes and types to 
your specifications. We will 
be glad to quote prices and 
delivery. 

















such markets clumsy, obsolete and inefficient equipment 
The requirements in such cases very often point tu 
specially designed tools that combine simplification with 
efficiency at competitive costs. All these and other 
design factors are keenly watched by our competitors 
and much excellent and realistic design is being incor- 
porated in Swiss, Swedish and English tools. 

Technological progress in new materials has opened 
new areas of export demand for certain types of pro- 
duction equipment. Included is a greatly increased 
demand for plastics molding machines and other plastics 
production equipment. The opportunities in such new 
markets bring their parallel design responsibilities to 
meet specific market requirements. 


MOTORS FOR EXPORT TRADE 


Many motors shipped abroad fall within the category 
of “specification equipment” in that they are built to 
meet requirements set forth by purchasers. Moreover, 
large domestic manufacturers have in many instances 
so standardized their lines that they have models suitable 
for service throughout the major export areas. This 
condition is less likely to apply to the motors made by 
smaller manufacturers, or by those lacking familiarity 
with foreign requirements. And a close study of special 
export design problems would be also highly recom- 
mended to the builder of original equipment before he 
specifies the type of motor he wants for his export 
product. 

The several points summarized below highlight a few 
of the problems involved : 

(1) The wider voltage fluctuations common in many 
countries abroad do not necessarily call for a special 
design. It should still be possible to built one motor 
to take care of this wider voltage range so that a motor 
good for use in this country will still be satisfactory 
on the same basic power line voltage even though the 
fluctuation may be greater. 

(2) Voltage differences will require separate designs. 
Obviously a 110-volt motor could not be used on a 
220-volt line or vice-versa. While it is possible to 
build some motors so that they can be switched over to 
two or more voltages, in many cases a separate winding 
design will be required for overseas motors. 

(3) A number of small motors have been satisfac- 
torily built for use on both 50- and 60-cycles, but in 
general, frequency differences will require separate wind- 
ing designs. Possibly, although this may not be too 
common, even different frame sizes may be required 
where lower frequency reduces the shaft speed to such 
a point that the larger frame is needed to deliver the 
same power. 

(4) Servicing is a common problem abroad. It may 
have a serious effect on the design of the motor. The 
type of servicing we take for granted in American in- 
dustry may be unavailable elsewhere or else is only 
available to a reduced extent. Bearings may have to 
be redesigned to stand up under poor servicing. 

(5) Psychologically, many foreign buyers have not 
caught up with modern advances in metals. They will 
instinctively reject aluminum parts where they were 
previously used to heavy iron castings (all this without 
regard to the intrinsic merits of the parts themselves). 
Such reactions have been reported from Latin America. 
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Average Exponsion Curves 
Showing Comparison Between Carpenter 
Corpenter Low Expansion Low Expansion ‘49" 
Nickel-iron Alloys 
and Other Metals 
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The Carpenter Steel Company ° 115 W. Bern Street + Reading, Pa. 
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Design Engineers Specify 


VALLEY 


Ball Bearing 


MOTORS 


Gecause- 


They offer more flexibility in power planning. 


They are built to meet unusual power loads and high 
temperatures. 


@ They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in ¥2 to 75 
h. p. sizes, they offer 
wide adaptability. 





VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. °¢ St. Louis 8, Missouri 





ANOTHER 
SPECIAL BY 
PROGRESSIVE 


jeces, - 
tan ard rd engi- 


purchasing 
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(6) A similar condition exists with regard to the 
color of finishes. Formerly black was a standard motor 
color and other colors may cause sales resistance on no 
other than a purely psychological basis. 

(7) In many foreign areas, such as Latin America, 
many industrial operations take place at a very high 
altitude and a manufacturers’ calculation of 40C tem- 
perature rise for his motor may in actual service be 
very much higher. 

(8) Thorough tropicalization is an obvious require- 
ment in view of the necessity for operating equipment 
under high humidity conditions. 

The preceding discussion may seem detailed in many 
respects, but actually it could be carried on into further 
refinements and ramifications, for the problem of export 
design is both broad and complex. The problem often 





Westinghouse Electric International Company 


Fig. 12—This transformer can be shipped abroad lying 

on its side, as is customary in export, but the special 

form-fit tank construction obviates need for extra brac- 

ing of core and coil assembly. Transformer ts shown 
complete with air-blast coolers. 


goes beyond the strictly engineering aspects, but these 
aspects may very well be the concern of the product 
designer, because they may ultimately affect the final 
approval or disapproval of his product by the foreign 
user. 

Name plates, dials, installation and servicing instruc- 
tions, and the like, for example, should be simple, direct, 
and printed in the language of the country where the 
product is to be used. Metric measurements should be 
used where they are the custom of the country. But 
if that is not practicable, metric equivalents of dimen- 
sions, capacities, etc. should be provided as they may 
apply to the product or equipment in question. The 
paucity of good servicing facilities has been already 
mentioned in regard to several specific products. The 
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® As the draftsman’s pencil makes its mark, he issues orders, through a 
remarkable kind of shorthand, to the men who must act on his drawings. But 


only with special assistance can human hands shape such precise, complex 
orders as these. No wonder the draftsman chooses his instruments with care. . . 
he is, in effect, taking them into partnership! 


...the world’ ' , 
; owont's In this sense, Keuffel & Esser Co. drafting equipment and materials have 
highest dams 


been the draftsman’s partners for 80 years in creating the peaceful culture and 
wartime might of America, in making possible our concrete dams, steel bridges, 
aluminum bombers. 

So universally is this equipment used, it is self-evident that every engineering 
project of any magnitude has been built with the help of K & E. Could you wish 
surer guidance than this in the selection of your “drafting partners’? 

..- longest bridges Especially in these hurried days, you will find a PARAGON* Drafting 

e e Machine a boon to your work .. . and your 

T t n nerves! With the finger tips of your left 

O Cd r Nn e rs i n Cc red i g hand on its control ring, the lightest pres- 
; sure enables you to set the scales at any 

angle, anywhere on the board. Your right hand is always free. For the full 


| J ea PARAGON‘ story, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 
JL. ‘ 


rN a *Reg. U.S. Pat. Off. 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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Voltage 
Regulator 


No testing laboratory is complete without an Acme Electric Voltrol. 
Manually operated it provides stepless voltage regulation from O 
to 135 volts. Regulation is accurate to within 4/10 volt adjustment. 
Operates from 110/115 volt, 60 cycle primary circuit, output voltage 
is practically independent of the load. Voltrol is available in 
portable type (shown above) and panel board mounting design. 


Write for Bulletin 150. 


ACME ELECTRIC CORPORATION 
35 WATER STREET + + « CUBA,N.Y. 


Acme «iz Electric 








ATC Gt tren Sth thts 


with COPACO 


Electrical Insulating Papers 


COTTRELL 100% Rag Insulating Papers incorpo- 
rate maximum strength and flexibility with high 
dielectric and heat resistance. Cottrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades, 
including— 

COPACO—A 100% Rag, glaze roll finished paper, 
recommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 

COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximu n economy and the physical characteristics 
of 100% Rag paper are required. 


The dielectric strength of the above grades is guar- 
anteed to exceed 300 volts per mil. Available in hy 
thicknesses from .005” to .030”. Supplied in stand- 
ard 30” by 40” sheets or in continuous rolls 450’ 


SAMPLES 
to 2000’ in widths from 4” to 30”. 


ON REQUEST 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 


Factory: Rock City Falls, N. Y. 
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same condition is pretty generally likely to be true 
in respect to most electrical products. Frequently this 
would indicate the advisability of designing the product 
with as few replacement parts as possible. 

Packaging is another all-important problem. Famili- 
arity with existing packaging materials and techniques 
may often enable the engineer to design his export prod 
uct from an entirely new approach. For example, the 
vinyl-based, web-type, sprayed-on protective coating de- 
veloped during the war (see Fig. 2) may make it pos- 
sible to eliminate heavy cases or crates and thus reduce 
ocean freight. The saving in packaging weight could be 
diverted toward increasing the weight and strength of 
critical components, if this should be found desirable 
Or protection offered by such coating during long ocean 
voyages would make it possible to eliminate the cost 
of tropicalizing components where the ultimate destina 
tion is a nontropical country such as Australia. 

In many overseas areas, in Europe particularly, 
electrical energy is a high-cost item both for the domestic 
and the industrial user. It is highly important therefore 
that efficient consumption of electrical power be kept 
to the forefront in the design of equipment for such 
markets. 

So much for general considerations. Several brief 
case-studies of equipment designed for overseas markets 
now follow. 

Design for export may often take the form of engi 
neering cooperation between an American manufacturer 
and an overseas associated company. An example is 
the household electric washing machine (see Fig. 3) 
being manufactured by Vactric, Ltd., London, England, 
with the engineering assistance of Apex Electrical 
Manufacturing Company, Cleveland. The design uti- 
lizes certain features found in the Apex conventional 
washer as sold in this country but has several func- 
tional modifications dictated by requirements of the 
English market. These requirements call for compact 
ness and utmost utilization of space because in average 
English urban apartments or “flats” basement space is 
lacking and washing has to be done in small kitchens. 


ELECTRICALLY OPERATED CHINESE TYPEWRITER 


An unusually ingenious piece of engineering design 
is the electric Chinese typewriter developed and built in 
the engineering and research laboratories of Inter 
national Business Machines Corporation (Fig. 1). As is 
well known the common Chinese written language con- 
sists of ideographs that have no direct connection with 
phonetic enunciation. To develop an electrically oper- 
ated machine that would first arrange these hundreds 
of traditional ideographs in logical groups and then 
relate them to suitable keyboard controls presented a 
task of large dimensions. Although full details have 
not been released by IBM, here is a general explanation 
of how the machine operates: 

Heart of the Chinese typewriter is a cylinder with 
some 5,400 ideographic symbols engraved on its surface. 
They are arranged in rows vertically and horizontally. 
The keyboard control contains 43 keys with the 36 
numerical keys divided into four groups. Any character 
can be placed in the printing position by striking one 
key in each group, the first determining the thousands 
digit, the second the hundreds digit, the third the tens 
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The Sorensen NOBATRON pro- 
vides a new source of DC voltages 
regulated at currents previously 
available only with batteries. 


Six standard NOBATRON models 
operate on a 95-125 volt AC 
source of 50 to 60 cycles and 
provide currents of 5, 10, and 
15 amperes at output voltages 
of 6, 12, or 28. 


ideally suited for critical ap- 
plications where constant DC 
voltages and high currents are 
required, the NOBATRON main- 
tains a regulation accuracy of 
Yq of 1°, RMS of 1°/, and has 
a recovery time of 1/5 of a 
second. 


Investigate the many advantages of Sorensen 
regulators applied to your unit. Write today 
for your copy of the new complete Sorensen 
catalog S-E. It is filled with schematic draw- 
ings, performance curves, photos, and contains 
in detail, ‘Principles of Operations." 


SORENSEN & COMPANY, INC. 


STAMFORD, CONNECTICUT 


PNY A LINE OF OTS 


IAL UNIT 
TRONI 
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digit and the fourth determining the unit digit, the 
entire sequence actuating the typing mechanism that 
automatically selects the ideograph character correspond- 
ing to the number. The system may be described as 
somewhat analogous to the sequential selection of a 
number on a dial-type telephone. 

The characters are arranged on the cylinder in three 
groups, according to the frequency with which they 
are used. The first group, comprising 1,000 characters, 
represents 90 per cent of the ideographs used in ordinary 
Chinese correspondence and 95 to 98 per cent of those 
used in telecommunication. Such an arrangement re- 
duces to a minimum the movement of the type-cylinder 
and increases typing speed. The second group consists 
of over 3,000 characters which cover less than 10 per 
cent of normal usage. The third group is made up of 
the least-frequently used characters which occupy less 
than 1 per cent of the normal usage. An English 
alphabet, numerals, punctuation marks and forty Chinese 
phonetic characters for auxiliary purposes are also pro- 
vided. Typing speed for an experienced operator aver- 
ages 40 to 45 Chinese words’a minute. 

The machine is expected to fill a long-felt need on the 
part of Chinese government and business offices and 
telecommunications systems. The initial cost is ex- 
pected to be rapidly compensated by increased efficiency 
in operations and the elimination of traditional time- 
consuming methods of hand-written correspondence and 
records especially where multiple copies are required. 


AN EXPORT TELEPHONE SET 


A telephone set is such a common piece of equipment 
that it would not seem to offer much opportunity for 
unusual design, nor,.in the export field, to call for such 
special effort. But actually, foreign competition, from 
Sweden and England particularly, is pretty severe and 
an American-made set would have to be convincingly 
better to gain the business. The set illustrated in Figs. 
4, 5, and 6, engineered by the Connecticut Telephone 
& Electric Division of Great American Industries and 
designed by Gerald C. Johnson Associates, is an ex- 
cellent example of how advanced precision engineering 
has been combined with sound functional design to pro- 
duce a competitive universal model suitable for use with 
the many different telephone systems throughout the 
world. Basic features are the following: Simplicity of 
maintenance, elimination of exposed wiring, screw-type 
connectors, unit replacement parts and, in particular, 
ease of conversion from a manual to a dial-type tele- 
phone. This requirement is frequent in the export 
field where, originally, manual-type common battery 
switchboard equipment is in use but where installation 
of automatic switchboard equipment is contemplated. 
3eauty of external appearance, incidentally, is no in- 
considerable asset in the foreign field. 

The housing (Fig. 4) is injection-molded of impact- 
resisting cellulose acetate butyrate instead of the con- 
ventional phenolic. A convenient hand-lift is incorpor- 
ated in rear of the handset cradle. Design is such that 
handset is recessed into body of housing thus prevent- 
ing it from being easily knocked off. Entire set is more 
compact than conventional set; dimensions are only 
5 in. high, 5% in. deep, and 75% in. wide. 

The transmitter and receiver units are of the capsule 
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MORE of EVERYTHING... Except Complication 


.. in Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lb.), and Air Motors (to 1 bh. p.) 
For Original Equipment 


When you drop a match into an ash 
tray, you don’t put a spring behind it 
to MAKE it drop; it drops by itself. 


Gast design is like that. Instead of 


complicating matters with mechanical 
means for accomplishing ends, Gast 
uses the forces inherent in things them- 
selves. 


Example: A rotor rotates. In doing 
so it creates centrifugal force. In an 
armature that force goes to waste. In 
a piston it doesn’t even exist. But in a 
Gast it compresses the air. (Or creates the 
vacuum. Or runs the motor.) 


Thus the Gast is remarkably free of 


valves, sprin rings, slides, guides, 
hinged eslees and the like. With 
design that doesn’t get in its own way 
the Gast is direct and simple, finely 
built, reasonably priced. With such de- 
sign the Gast is able to give MORE 
per pound of weight, MORE per horse- 
ower, MORE of what's wanted, and 
ESS of power-consuming, mainten- 
ance-breeding complexity. 


That is what makes the Gast prefer- 
able as standard equipment on other 
machines. How about yours? Better 
send now for the new Gast catalog. 
It’s full of ideas. 


GAST MFG. CORP. 
135 Hinkley Street 
Benton Harbor, Michigan 


Gast Vocuum Pump in a Tank Sump Cleaner 
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Vanes: Self-seating 

Rey aleve l(c: 
springless. Centrifu- 
gal force holds them 
ae: cylinder wall. 

ey ‘work without 
works’. . . Continu- 
Cree CLE ny 
flow... More TA stig 


pound of weight, 
more air per horse- 
power. . . Forced- 
aircooling: long life, 
oil economy, no hot- 
oil odor . . . Auto- 
matic shaft seal: no 
packing, no leaking, 
emetic e 


A Gost Compressor is Tucked Inside this Powder Blower 


ENGINEERING TEST OFFER 
.. $0 You Can SEE IF YOU'RE 
MISSING SOMETHING! 


Simply write our Engineering Department and 
explein the operation you think air might 
handle, or describe the job air is already 
doing for you. Our Engineering Department 
will study your problem, select or design a 
Gast unit to do the specified work at less cost 
or at greater efficiency or both. Then, without 
cost or obligation, the recommended unit will 
be shipped to you for your performance tests 


It not only tells how Gass 
are built and all about them, 
but suggests uses that may 
not have occurred to you. 
Write for it; no charge or 
obligation! 
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Gost Vacuum Pump in a Photographer's Portable Printer. 
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GASOLINE ENGINE 
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WHEN IT’S SO EASY TO USE 
WALKER-TURNER FLEXIBLE SHAFTING 


Power transmission units or con- 
trol shafts don't have to be in align- 
ment if you design with smooth, 
sensitive, long-life Walker-Turner 
flexible shafting. It acts like a 


~~ 
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= 
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direct connection, goes around Xx 
n iso- 
corners, dodges obstacles, iso leiatiens 
lates vibration, and serves as a OFFSET 
SHAFTS 


flexible coupling all at the same 
time.The generator power take-off 
shown above is a good example. 


= 


GOES AROUND 
CORNERS AND 
OBSTACLES 


Because it is simpler than gearing, 
cams, universal joints, belt-drives, 
etc., it costs less, permits more 
compact designs, is easier to as- 
semble and service, and there's 
less to go wrong. ~ 
vy 
s 
Send us your design problems = } 
now. All types of shafts, casings, £ 
fittings, lubrication; rigid quality Sank. 
control, deflection and life tests, 
corrosion proofing, long-life bear- 
ing liners are a few reasons why 
you're right with Walker-Turner. 


CONNECTS SHAFTS 
ON STATIONARY & 
MOVING ELEMENTS 


WALKER-TURNER COMPANY, INC. 
Plainfield, N. J. 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 
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type, held firmly in place by the mouthpiece and ear- 
piece cap. If a unit replacement becomes necessary, 
the old unit is removed and the new one is simply 
set in the cavity and clamped in place by the screw cap. 

Particularly interesting feature is the base assembly 
(Fig. 6). The molded plastics base plate is a radical 
deviation from conventional designs which normally use 
fabricated sheet metal. All components mounted on the 
base plate such as the bell, condenser, induction coil, 
etc., used to have dual connections,—one set of me- 
chanical fasteners and one set of electrical connections 
carefully insulated from the base. In the new design 
all components are equipped with strong bifurcated 
metal mounting feet which slide under the heads of 
terminal screws contained in the base. Thus a screw 
driver is the only tool required to replace any of the 
circuit elements, obviating the need for special tools for 
repair or maintenance. This simplicity in design, 
featuring the elimination of exposed wiring and cable 
and clearly identified screw-type connectors arranged 
for the individual components, assures correct assembly 
and maintenance even by unskilled personnel. 

The recessed dial of this compact telephone features 
the use of plastics parts in strategic places to accomplish 
the smooth, positive and noiseless operation. The finger 
plate which used to be a metal fabricated part requiring 
numerous finishing operations is now molded from 
nylon which has many desirable mechanical properties 
for this much-abused part. The base plate of the dial 
is made from phenolic and contains molded-in inserts 
locating the main shaft and other components. The 
impulse cam originally designed as a stamped phenolic 
part, is molded, thus eliminating a number of finishing 
operations. The thermoplastic wire insulation, vacuum 
impregnation and moisture proofing, which help make 
the instrument usable in moist and tropical climates, is 
particularly desirable for the export market. 


ELECTRIC LOCOMOTIVES FOR EXPORT 


Electric locomotives and diesel-electrics constitute an 
important category of export equipment. The diesel- 
electric shown in Fig. 7 is one of three sizes designed 
by General Electric Company specifically for the 
Hawaiian sugar industry. This line is now in standard 
production for similar uses in other overseas areas. 
The locomotives are featured by their compactness, and 
high ratio of horsepower per ton loading. An example 
of special design incorporated to meet specific operating 
conditions is the complete air-filtering system for engines 
and motors to guard against dusty atmospheric condi- 
tions encountered in sugar industry operations. The 
30-ton, 30-in.-gage, 310-hp locomotive is powered by 
two Cummins diesel engines, each rated 170 hp at 2100 
rpm. Each engine is direct-connected to a type GT-568 
d-c shunt-wound generator. Four type GHM-845 d-c 
series-wound, forced-ventilated traction motors drive 
the four axles of the locomotive individually through 
single-reduction spur gearing. Two other sizes, a 30- 
ton, 36-in.-gage, 310-hp unit and a 40-ton, 36-in.-gage, 
420-hp locomotive, comprise the line. 

An enormous amount of design and development work 
goes into a category of electrical exports that perhaps 
cannot properly be classified as “products.” Reference 
here is to the type of special units such as the 5000-kw 
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The useful operating range of any thermostat is only as wide as its 
range of uniform response characteristics. The sensitivity of the Fenwal 
THERMOSWITCH Control is constant throughout its wide range of 
temperature settings. Careful selection of materials for THERMOSWITCH 
components on the part of Fenwal engineers insures maintenance of con- 
stant ratios of expansion or contraction at temperatures within the 
operating range — resulting in uniformly excellent control at any set- 
point. Its ability to function with equal efficiency at any setting within 
its 500° F. range means that a single THERMOSWITCH Control can be 
used in a great variety of applications. 

Chart shows the movement of thermostat electrical 
contacts per 10° F. change over a wide range of con- 
trol temperatures. Note the uniform contact move- 
ment of the Fenwal unit compared to types 1 and 2 
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thermostats. 


The Fenwal THERMOSWITCH Control has been 





termed the “ideal” thermostat by leading thermal con- 
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THERMOSWITCH CONTROL 


trol engineers because of its many desirable features. 
200 250 300 350 400 


0 350 100 150 : - . ‘ ‘ 
*F CONTROL TEMPERATURE Fenwal units, combined with sound thermal engineering 


practice, are your best insurance of trouble-free tem- 

perature regulation and detection. Write for the 
**Thermotechnics” brochure which describes THERMOSWITCH Controls 
in detail. 


* 


*#13 of the ‘‘Fourteen Facts in Fenwal’s Favor’ 


FENWAL INCORPORATED 


51 PLEASANT STREET 


ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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Washer permanentiy fastened 
on, yet free to rotate. Easier 
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screw. Screw locks on driver 
oC a Mae eee 
slippage. Easy to assemble. Ex- 
ceptional driver life. Ordinary 


screw-driver may also be used 


FOR PHILLIPS RECESSED _ 


Increase assembly speed up to 
50% Cut 


workers with no burrs, no skids 


down injuries to 
Reduce production costs. Reduce 
rejects! Improve product appear- 


ance! Go modern with Phillips! 
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signing ability, engineering skill, 
men and machines save money 
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Look at the fastenings you're now using—and 
see if they're the best for the job. Get better 
results—at less cost—with modern fastenings. 


If you use fastenings in large quantities, it will 
pay you to find out what Scovill can do for 
you. Fill out and mail the coupon below—now! 


T Scovitt 
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export power, plant developed last year by Ebasco Serv- 
ices, Inc., for Westinghouse Electric International 
Company. Fundamental in the engineering design of 
this unit was the recognition that as a standard export 
unit this plant might have to be installed at widely 
diverse locations—from sea level to high altitudes, from 
the tropics to sub-arctic regions. The plant was there- 
fore designed with a considerable degree of flexibility 
to permit necessary adjustments or modifications to 
meet special operating conditions, or even addition ot 
special features. Space does not permit a discussion 
of the electrical system and of the related equipment, 
but a study of the specifications and plans provide an 
object lesson in the care and thinking that is necessary 
to properly design equipment for overseas use. 


INTERNATIONAL STANDARDS AND WORLD TRADE 


What about international standards and their affect 
on world trade? The facile answer would be, “give 
us wide agreement on international standards and many 
of the problems of world trade arising of divergent 
manufacturing practices, nomenclatures, test procedures, 
weight and measurement units, etc., would be solved.” 
There is a tendency, however, to be somewhat evan- 
gelical in respect to international standards. For one 
thing, we are still far from universal agreement on many 
badly needed standards, although much is expected from 
the recently revived and reorganized International Or- 
ganization for Standardization (ISO) and from the 
continuing work of the International Electroctechnical 
Commission, which is slated to be ISO’s electrical divi- 
sion. Another point to remember is that international 
standards even at their widest level of acceptance would 
not, and, indeed, should not enter into such factors as 
external appearance, local preferences in color and 
materials, and a host of other considerations unique to 
each country’s inhabitants. They also would not neces- 
sarily apply to non-mass-produced lines for which many 
special markets may be found throughout the world. 

There is too, the not inconsiderable element of com- 
petitive reluctance to international standards. The 
3ritish attachment to the Whitworth screw thread is 
not due to any perversity but to an understandable 
belief that sticking to this standard has given them a 
permanent edge on many world markets. Despite the 
wartime experience a final and formal agreement on 
international screw thread standards has not been 
reached and (at this writing) is still in the tentative 
stage. The German tendency to cut corners on inter- 
national agreements is of course proverbial. The classic 
example is how they upgraded their motors by the 
simple expedient of ignoring the IEC standard specifica- 
tion on permissible temperature rise and so, for in- 
stance, rated at 2 hp a motor that an American manu- 
facturer would not rate over 1 hp. 

American manufacturers should not take a cynical 
attitude toward international standardization work; 
rather their attitude should be realistic. We should 
support international standardization activities, as well 
as the development of national standards in various 
countries, and utilize such standards to the utmost 
where they can benefit our designs. But we should also 
be realistic enough to know when and where existing 
standards have their limitations. 
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e id expansion of electrical demand has 

upon transformers a heavy load. They 

oimts at which to determine loading conditions along 

“a@ System. The Tesco THERMALARM permits this con- 

“Ms signal of red Plaskon Molded Color plates which flash 

the transformer operates at an excessively high temperature. 

ec and the THERMALARM mechanism are contained in a hous- 
ade of ivory Plaskon molding compound. 

advantages of this efficient safety unit: the Plaskon plastics used offer 

gh visibility from the ground; are resistant to heat, cold, rain; have high 

dielectric strength; are non-conductors; and can be economically molded. 

Write for free booklet showing many practical advantages of Plaskon* urea- 
formaldehyde and malamine-formaldehyde mold- 
ing compounds in electrical manufacturing. 

* Reg. U. S. Pat. Off. 


PLASKON DIVISION .- tipBey - OWENS - FORD GLASS CO. 
2137 Sylvan Ave. * Toledo, 6, Ohio 
In Canada: Canadian Industries Ltd., Montreai, P. Q. 


LASKOR 


TRADE MARK REGISTERED 


MOLDED COLOR 





One final word—and that is the importance of obtain- 
ing all possible market data from the government and 
industry sources and making these data available to 
the engineering staff as well as to the other departments. 
This was stressed in the preceding article in this series. 
It will do no harm to re-emphasize this point. The 
Bureau of Foreign and Domestic Commerce, U. S. 
Department of Commerce, is an invaluable source. 
Other good sources are the export committees of your 

See catalog No. 600 for description of complete line. trade association, local chamber of commerce, and other 
DA PRESSURE CONTROLS MERCURY SWITCHES husiness organizations. 


industries’ first —T; The author wishes to make acknowledgments to C. M. Lake, 

choice for depend- service engineer, Borg-Warner International Corporation, 

able control perform- ' ee Refrigeration and Appliance Section, Detroit; Raymond kK 

ee oe eee brand switches are — McClintock, engineer, Sylvania Electric Products Inc., Inter- 

ible dial eliminate all tein nie eee ve a Division, New York City ; A. D. Keller, export pur- 

guesswork when setting the op- chasing agent, International Standard Electric Corporation, 
LIQUID LEVEL CONTROLS New York City; Lazare Gelin, president, Lear International 


THE MERCOID CORPORATION 
4223 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 
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CONTROLS AND MERCURY SWITCHES 


erating range. 


TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 
able. 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 


MERCOID 
FLOAT 
CONTROLS 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 


All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life. 


Export Corporation, New York City; and Alfred Skrobisch, 
formerly chief research engineer, Eastern Air Devices, Inc., 
Brooklyn, N. Y., and now with the Technical Advisory Associ- 
ates, New York City, for their assistance in the preparation of 
this article. 
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ERRATA 

The editors regret that incorrect graph references appeared 
in the*preceding article in this series, “Export Opportunities 
Challenge Electrical Product Makers,” March, 1947, ELectricaL 
MANUFACTURING. On p. 75, second column, first paragraph, the 
reader is referred to p. 82 for the graph of world electrical ex- 
ports. The reference should have been to p. 76. Similarly in 
the first paragraph on p. 76, the reader is referred to p. 81 for 
the graph of U. S. electrical exports. The correct reference 
here should have been to p. 75 
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@ @ Striking in appearance because of its streamlining, 
this crane is also conspicuous because of its coloring. The 
outside of the idle girder, the walkway along the driving 
girder, and the back and sides of the operator’s cage 
are sheathed with corrugated aluminum. These improve- 
ments in this new crane are functional. For example, 
the sheathing along the platform serves as a guard against 
anything dropping from it to the floor underneath. The 
new design of the operator’s cage gives him greater visi- 
bility. The crane pictured here is of 10 tons capacity. 
Its span is approximately 55 feet. It was built in the 
Shaw-Box Crane & Hoist Division of Manning, Maxwell 
& Moore, Inc., Muskegon, Michigan. 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 

to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 

made ESCO the trade mark that signifies com- 

plete satisfaction in specially-designed electri- 

cal equipment. 


ELECTRIC SPECIALTY Co. 


212 SOUTH STREET, STAMFORD, CONN. 
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Stupakoff Ceramic Coils 


Meet Most Exacting Requirements for 


ELECTRIC HEATING UNITS 


Typical of the exacting types of service for which 
Stupakoff Ceramic products are well suited are the coil 
forms illustrated above. For such applications, the 
STUPAKOFF Ceramics used are dense and sturdy— 
vitrified to withstand moisture—highly resistant to vibra- 
tion and thermal shock. They are accurately made from 
carefully selected and blended ingredients. They have 
the properties needed for long life and trouble-freeservice. 

Stupakoff Ceramic products are moulded, pressed or 
extruded. They are cleanly made and dimensionally 
accurate. Materials are selected for the particular 
service intended for the part. 

Our engineers have had extensive experience in the 
application of ceramic parts, and will be glad to consult 
with you on your problems and requirements. 


a ; 
. \ ( _ > 
CERAMIC AND MANUFACTURING CO. +- LATROBE, PA. 
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W TYPE “ALP” 


CAPACITOR-TYPE MOTORS 


Elinco sub-fractional horsepower motors are now available in the 
new “ALP” Frame 334” x 4-5/16”, as capacitor start and run, 
two and four-pole AC motors, internal fan cooled. As induction 
motor to 1/30 h.p. at 1700 r.p.m.; as synchronous motor to 
1/60 h.p. at 1800 r.p.m. Substantially higher ratings are avail- 
able at speeds of 3400 and 3600 r.p.m. respectively. Also, higher 
ratings for intermittent duty. 
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For Type ALP-191, 
110 volt 60 cycle 
single-phase Capac- 
itor start and run; 
Motor Capacitor 
Value 4.25 Mfd. 
Curve #235. 
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HIGH QUALITY PRECISION INSTRUMENT TYPE 
MOTORS AND GENERATORS EXCLUSIVELY 


All motors and generators ball-bearing type; can be mounted in 
any position. Housings and end bells of cast aluminum; dynam- 
ically-balanced rotors; special finishes can be provided to meet 
varying conditions of climate and usage. Units 

ordered can be either standard or special 

models; different shaft diameters, lengths, 
or changes in dimensions, as well as altera- 
tions in electrical characteristics, can be 
specified. Design and engineering ser- 

vice available. The production of 

fine precision units to blueprints 

or specifications is our specialty. 








Write for Temporary Bulletin 46-A 
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Principles and Design Factors 


of Electronic Photoflash Units 
(Continued from page 78) 





the noise may approach the magnitude of a small rifle 
or pistol shot. 

Some of the noise may be muffled by enclosing the 
tube; the type 524 (G-E) for example, which was en- 
closed in an open-ended jacket, is being superseded by 
the type 503 which is completely enclosed. The sound 
may also be reduced by reducing the steepness of the 
discharge wavefront; this may be accomplished by 
means of an inductance in series with the flashtube. 


POWER SUPPLY CIRCUITS 


The design of the power-supply circuit is, in the main, 
completely conventional. Full-wave or half-wave recti- 
fication may be used, with either high-vacuum, gaseous, 
or mercury-vapor types of rectifier tube. A _ typical 
circuit is shown in Fig. 10. The filament winding of 
the power transformer carries the high voltage and 
should, of course, be insulated accordingly. The nega- 
tive side of the circuit is grounded here; this is con- 
ventional, but not universal, as certain methods of 
triggering require the positive side of the circuit to be 
grounded (see Fig. 9). 

The main flash capacitor is C,. Its value runs from 
25 mfd to 120 and higher, and its working voltage 
should be equal to the peak output of the rectifier. High- 
voltage capacitors are now being offered by several 
manufacturers especially for photoflash work of this 
kind. In addition to those designed specifically for the 
purpose, any large, high-voltage capacitor of appro- 
priate rating should be satisfactory. 

The charging resistor is at R, ; its purpose and choice 
has already been discussed. Its ability to reduce power- 
line. surges immediately after flashing is aided by a 
filter condenser, C,, usually of about 2-mfd capacitance. 
R, is a bleeder, usually wired directly to the terminals 
of the main flash capacitor C,. It is a safety precaution 
and its value is chosen to dissipate completely the charge 
on C, in anywhere from a few minutes to an hour of 
more. Longer times are generally chosen where econ- 
omy of power is desired; shorter times, however, are 
safer. The optimum value of this resistor is usually 
somewhere in the range of 1 to 10 megohms. An addi- 
tional resistor of smaller value is sometimes provided 
and connected with a safety switch actuated by the 
removal of the power pack cover, or interlocked with 
the main power-supply switch. This provides rapid 
discharging of the capacitor if the pack is to be opened 
for servicing. 

Since the load on the power supply is capacitive, the 
voltage developed will be nearly equal to the peak value 
of the rectified d-c output. Thus a power transformer 
wound for an output of 1400-1600 volts rms will be 
sufficient to charge the capacitor to 2000 volts; the 
exact value depends on the current drain of the bleeder 
and other losses in the circuit. 

Voltage doubler circuits perform very well in this type 
of service, and advantage may be taken of voltage 
doubling rectification to reduce the size and bulk of 
the power transformer still further. This expedient is 
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Specialized 


TRANSFORMERS 


An Exact Fit for Your Product 


@ When you manufacture electrically oper- 
ated equipment on a production basis...when 
you build transformers into your product... 
you want efficient, economical, and dependable 
equipment. STANDARD transformers not 
only meet these performance requirements, 
but they are also specially designed to meet 
your specific needs and dimensions... you 
don’t use makeshift sizes either. 


Specializing for many years in building 
small units for applications produced in quan- 
tity, STANDARD has an enviable reputation 
for high quality...the transformers have plenty 
of reserve! STANDARD has also had broad 
experience in designing and building trans- 
formers for a wide range of capacities—from 
50 VA, to 10,000 KVA. STANDARD trans- 
formers are on every continent. 

With STANDARD’S prices in keeping 
with your requirements... with STAND- 
ARD’S experience... with STANDARD’S 
quality ... figure now on using STANDARD 
transformers in your new 1947 designs. Write 
for literature. 


2T vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN . . . OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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The Publix Economy 
BRUSH HOLDER 


360° clamping surface; 
clamps in any position 
Eliminates close stud tolerance; 
no stud marring 


@7@ Strong, long-wearing; 
a stamped brass construction 


Low Initial Cost ...Low Maintenance Cost. 
Send for folder with descriptive engineering data. 
Brush holders made to specifications. 


Publix Metal Products, Inc. 


100 Sixth Avenue, New York 13, N. Y. 






“NO MORE 
LUBRICATION 
y WORRIES! 


E 


with RELIANCE Sezces @ MOTORS 


You can’t grease ’em wrong! That’s because Reliance 
Series C Motors are designed and precision-built to 
eliminate lubrication worries. 
On the majority of applications 
these factory-lubricated motors 
perform dependably for years 
without additional lubrication. 
/ In cases where conditions 
’ make occasional attention nec- 
a essary —or if it is your 
Sere practice to lubricate at 
regular intervals —over- 
greasing or undergreasing 
make no difference. Send for 
Bulletin C-118 which tells 
how Reliance Series C Motors 
end your lubrication worries! 













RELIANCE ELECTRIC & ENGINEERING CO. 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 





Sates Representatives ta Principal Cities 
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frequently used in battery-powered portable flash units. 

The circuit shown in Fig. 11 has been suggested by 
P. R. Mallory & Company for a portable, battery- 
powered vibrator supply for speedflash use. It uses 
two Raytheon CK-1013 tubes in a voltage-doubling cir- 
cuit and, under laboratory test, charged a 25-mfd 
capacitor in about 6 seconds. It is designed for 4-volt 
battery operation but the transformer could be wound 
for 6-volt input if that were considered preferable. C, 





Fig. 8 


A portable battery-operated photoflash unit and 
an accessory battery charger. 


is the transformer secondary buffer, 7, and 7, are 
Raytheon CK-1013 rectifier tubes. R, and R, are 10 
megohms, % watt each. C, and C, are 0.25-mfd 1000- 
volt working, d-c oil condensers, and C, is the main 
flash capacitor, 25 mfd, 2000 volts d-c working. 

In portable units there are frequently advantages 
to be gained from the use of higher voltages. Since the 
power loading on the flashtube is proportional to the 
square of the applied voltage, raising the voltage from 
2000 to 3000 with constant capacitance will more than 
double the power output (actually 2.25x). 

A half-wave circuit with vibrator power supply from 
a 4-volt battery is shown in Fig. 12. The vibrator, as 
in the previous circuit, is Mallory W-659. T,, the recti- 
fier tube, is an RCA 8016/1B3 or equivalent. C, as 
before is the transformer secondary buffer, and C, the 
main flash capacitor. The latter may have a capacitance 
of from 15 to 28 mfd with a working voltage of 3000 
d-c. R, is the safety bleeder ; its value is 10 megohms 
at 1 watt. Charging time of a 25-mfd capacitor to 3000 
volts with this unit was 16 sec in laboratory tests. 


FLASHTUBE CHARACTERISTICS 


Currently three manufacturers are offering flash- 
tubes for photographic use. Sylvania produces two 
types, both of which are three-electrode tubes for ex- 
ternal ionization triggering. Amglo has five types, four 
of which are two-electrode types and one, a three- 
electrode. G-E during the war produced some 29 
different types of flashtube but their line is currently 
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HOLO-KROME 
tunel SOCKET SCREWS 


... Alert to the necessity of 


DEPENDABLE PERFORMANCE rine rou ea case 


Holo-Krome Socket Head Cap Screu 
in Socket Screw fastenings an ever increasing number of 

manufacturers are using Holo-Krome Completely Cold 

Forged Socket Screws because they can depend upon the 

Guaranteed Unfailing Performance of every single Holo- 

Krome Product . . . Specify ““Holo-Krome.” 


THE HOLO-KROME SCREW CORPORATION, HARTFORD 10, CONNECTICUT 


APRIL 1947 








ALLOY “‘A”: Nickel-Chromium al- 
loy, resists oxidation at - 
temperatures, up to 2100° F. Also 

for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by many media. Specific resistance 
650 Ohms/C.M.F. 


ALLOY “C”: Pominatte 2% 

Nickel, 15% Chromium, lance 
Iron. High resistance to oxida- 
tion and corrosion. Widely used 
for resistors for radio, electronics, 
a ew equipment and domestic 
— a. oF Spee temperatures 


at — resistance 
675 Ome GM 


fine as .0006” diameter. 






WRITE TODAY FOR 







specifications on 
SCRU-IT sizes, dimen- 
sions, uses, etc. 







Fae ie Wire 


gi TC. 0. JELLIFF is May 


MFG. CORP. 
48 Pequot Road 
Southport, Connecticut 


Fast, Sihisieat Economical 


WIRE CONNECTORS 


“Roughing in” of 
simplified with S 
efficient and safe connections without 
using tape, solder or tools. Better mech- 
anical contact—no shorts or ground- 
ing. Compact in size 


EASY TO USE 
1. STRIP WIRE ENDS 


2. SCREW IT 
3. THAT'S IT—WITH SCRU-ITS! 


Foursizesfor joining many combinations 


* Outlet Boxes 
* Fuse Boxes 

* Panel Boards 
* Switch Boxes 
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DIAMETER 


ALLOY “45”: Copper-Nickel alloy 
with constant resistance over wide 
range of temperatures. Specific re- 
sistance 294 Ohms/C.M.F.; temper- 
ature coefficient 0.00002 Ohms per 
deg. F.; 32-212 deg. Used in wind- 
ing of precision resistors, rheostots, 
and electrical measuring devices. 


KANTHAL: Exclusive manufaoctur- 
ers and distributors of KANTHAL 
wire ribbon and strip. An alloy 
containing Iron, eee Alu- 
minum and Cobalt . for oper- 
ating ments u 9 2462° F 
Three grades DS; he 
tivity 872 as7 ate’ Ohm /e 
respectively, at 68° 


ALLOYS “A,” saan and “45” produced as 
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IN ALL MESHES 








»ATENT NO. 1,933.55 







ermanent wiring is 
RU-ITS They form 


DATA SHEET of AWG solid and/or stranded wires 
No. V-4 101 USES .. . Here Are a Few! 
it contains complete ¢ Fixtures * Lighting Devices 


* Conduit Boxes 

~ Circuit Breakers 

* Switch Controls 

* Motor Connections 


SOLAR ELECTRIC CORPORATION 


FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 
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undergoing a simplification and the majority of thes« 
types will either be discontinued or supplied as special- 
order products. Four types, the FT-210, 214, 220 anc 
403, are now available as standard schedule lamps (see 
Fig. 2); others may be added to the standard pric 
schedule as demand develops. 

All currently manufactured flashtubes are xenon- 
filled. This produces light having a spectral distribution 
similar to daylight; a comparative graph is shown in 
Fig. 13. The excess of short-wavelength energy 
emitted can be compensated for color photography by 
the use of a very light minus-blue filter such as the 
Kodak CC-13. Warmer tones are secured by using 
heavier filters such as the CC-14 or CC-15. For rapid, 
repetitive-flash work, other gas mixtures are some- 
times used. Argon-hydrogen filling enables a tube to 
de-ionize more rapidly and is frequently used at rates 
of 1000 flashes per second or less. The blue color of the 
light emitted is useful only for black-and-white photog- 
raphy. At flashing rates above 1000 per second, even 
these tubes tend to become continuously conducting, 
and a Capacitron (mercury switch tube) must be used 
in series with the flash tube. 

The energy input to a flashtube is expressed with 
reasonable accuracy by the formula 
Watt-seconds = oy 
where C is in microfarads and E in kilovolts. Thus, for 
example, a tube operating at 2000 volts and 112 mfd 
consumes 224 watt-seconds, very nearly. The approxi- 
mation is due to the fact that the capacitor does not dis- 
charge completely, the tube ceasing to conduct at about 
150 volts. 

The dynamic characteristics of a typical helical tube 
at a relatively light loading is shown in the graph, 
Fig. 14. The similarity of these curves to the conven- 
tional resistor-capacitor discharge curves is evident 
The tube exhibits a negative resistance characteristic 
during the first part of the discharge cycle as the 
ionization is building up in the tube; as the discharge 
continues, the resistance increases during the remainder 
of the cycle. For an extended discussion of the impli- 
cations of these curves, the reader is referred to the 
original papers listed in the bibliography. 

The light output per flash is a function of the 
energy input and the efficiency of the flash in lumens per 


watt. Data on the efficiency of flashtubes is scanty at 
present; with G-E flashtubes working in the vicinity 


of recommended loadings, efficiencies of the order of 
30-50 lumens per watt are obtained. The efficiency 
drops as voltage or capacitance is reduced. 

Tube efficiency is also related to the gas-filling 
pressure. The most efficient tubes on the market are 
filled at pressures approaching atmospheric; manu- 
facturing difficulties in connection with filling tubes at 
pressures above 1 atmosphere seem to limit the pos- 
sibility of further increases in efficiency in this direction. 

Some efficiency tests have been run on the G-E 
FT-214 tube. The results are graphically shown in 
Fig. 15. For this tube, the minimum working voltage 
is 1000; below this point starting is difficult and un- 
reliable. Above 2500 volts, the tube tends to flash-over 
spontaneously. Within this range, efficiencies vary be- 
tween 10 and 40 lumens per watt, with different com- 
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A typical set-up for notching and piercing. 


Pierced and notched with Whistler multi-use 
adjustable dies. 


WHISTLER 


MULTI-USE 
Adjustable Dies 


You save press time and speed production by combin- 
ing corner notching dies and group dies in the same 
set-up with adjustable piercing dies. Press operations 
are reduced to a minimum. Engineering changes 
effecting relocation or sizes of holes can be made with- 

out delay right on the press. 


Whistler multi-use adjustable 
dies are available from stock... 
a day or two from your plant 
...in all standard sizes from 2” 
to 3” diameters... round, square, 
ovals and rectangles. Notching 
and group dies to order. In addi- 
tion to mighty attractive sav- 
ings in original die costs there 
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MULTI-USE 
ADJUSTABLE 


is this important advantage of eliminating weeks of 
production delay. 


Re-arrange Whistler multi-use adjustable dies in as 
many different set-ups as your production calls for... 
you actually make up die sets from units in stock and 
reduce costs per job to an unbelievably low figure. All 
parts of like size are interchangeable. 


Get all the facts on how Whistler adjustable dies can 
speed your production...cut your costs. Write today 
for the Whistler Catalogs. 


S. B. WHISTLER & SONS, inc. 


752-756 MILITARY ROAD BUFFALO 17, N. Y. 
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Acme No. 1451 
A TOP-NOTCH VARNISH 
FOR INFRA-RED BAKING 


ACME’S NO. 1451 CLEAR THERMOSET- 
TING VARNISH—a tailor made insulation 
for the industry’s accelerated processing 
cycles — combines its bonding strength 
and fast-baking properties with excellent 
aging characteristics to give longer, more 
dependable service. 


This varnish gives a substantial build-up 
in a smooth, even film. It is an excellent 
impregnant for high-speed armatures, 
transformers where lamination bond is 
vital, in field coils and other windings 
where rapid, complete curing is important. 


Naturally, Acme No. 1451 is a favorite 
with manufacturers who require a fast- 
baking varnish for increased production in 
conveyor systems using Infra-Red lamps in 
the baking cycle. This varnish shows sur- 
prising results wherever a short bake at 
high temperatures is a “must”. 


Other Acme Developments 


Black Baking and Black Air-Drying varnishes — 
Coil dipping lacquers — adhesives — masking 
compounds — Black and clear compounds, con- 
taining 100% non-volatile matter for impregnat- 
ing, filling and molding (one operation). 


Send for the New Acme Catalog 
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THE ACME WIRE CO. 
NEW HAVEN, CONN. . 


VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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binations of capacitance and voltage. 

It can be seen that underloading a tube imposes a 
penalty in lowered efficiency, aside from the loss of 
light due to lower power input. On the other hand, 
excessive energy input (values above the line) may 
result in shortened tube life or damage to the tube itself. 

Tube construction apparently has an influence on 
efficiency ; in the case of the Amglo tubes, the use of an 
open ended spiral with an external electrode, the outer 
glass envelope being filled with gas as well, seems to 
result in efficiencies approaching those of higher-pres- 
sure, closed-spiral lamps (see Fig. 3). The manu 
facturer’s rating for these lamps is 40 lumens per watt 
and higher, which is comparable with lamps of the high 
pressure, ionizing types. 

Table I lists all currently available flashtubes with 
recommended loading and operating conditions. It 
must again be pointed out that of the G-E types listed, 
only the four previously mentioned are production 
types; the remainder are special-purpose types which 
may or may not continue to be available. 

Extended testing to determine probable tube life has 
not as yet been completed, but present data seem to 
indicate a minimum life of 5000 flashes per tube when 
used for single flashing; with conservative loading, 
many tubes have been good for 10,000 to 20,000 
flashes. These figures are obtainable only when tubes 
are used at moderate flashing rates, with intervals of 


one minute or more between flashes. Repetitive flashing 


which results in heating of the tube materially shortens 
its life. The useful life of a tube is determined either 
by actual breakdown of the tube or its electrodes, or 
by a degree of blackening which materially reduces the 
light output. 

While theoretically, a flashtube has no polarity, in 
practice it is necessary to employ a “getter” during 
manufacture to remove traces of unwanted gases. The 
electrode to which the “getter” has been attached ac- 
quires a definite polarity and is usually considered the 
cathode, or negative terminal of the tube. Tubes will 
operate with the polarity reversed; in some rare cases 
they may actually be easier to flash when so connected. 
However, reversed-polarity operation usually results 
in shorter tube-life due to rapid blackening. 

For studio photography, it is desirable for the photog 
rapher to be able to see the effect of the light before 
flashing. For this reason, the original G-E FT-402 
lamp incorporated a 100-watt, 115-volt incandescent 
lamp filament which could be lighted to aid in lamp 
placement. However, this modeling filament had a 
materially shorter life than the flashtube; when the 
filament burned out, the entire tube had to be discarded 
or returned to the manufacturer for servicing. A new 
tube, the FT-403, has an opening in the base for a 
separate 150 watt incandescent lamp which mounts 
directly on the flashtube socket and may be replaced 
independently when it burns out. 


POWER SUPPLY AND CONTROL 


In most cases conventional components, such as are 
used in the radio and electronic industrial equinment 
field, are suitable for electronic photoflash units. As the 
demand for such components increases, however, many 
manufacturers are supplying parts especially designed 
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VARSLOT 


Voistor is made from 100 percent 
rag paper combined with “Varies 


bias varnished ca 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth Vornished Fiberglos 
oO he V, ys) / 7 Varnished Cambric Tapes = “Varsiot” Combination Slot insulotion 
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ALLIED RELAYS ON THE LINE 


LJ 


2 EAST END AVE. 


Years of use in flight, firing and com- 
munication control equipment . . . 
mechanical life tests of 100,000,000 op- 
erations ... this is the performance rec- 
ord of the Allied ‘‘BO"’ Relay. 


FEATURES: 


..113/32"x1 5/8"x1 7/8” 
Mounting base 


Dimensions. . 


Solder terminals At top of relay for 


convenient wiring 


Stainless steel hinge shaft. .To minimize 


| tive tubes of each type include the RCA 8016/1B3, 


friction 


MADE IN THREE 
DIFFERENT COIL STRUCTURES: 


up to 220 v 60 cycles 
DC Frame 
continuous duty. Coils up to 5,000 ohms 


DC Frame. . .semi-sensitive at .75 watts, 
up to 10,000 ohms 


Standard contacts silver to silver 


CONSTRUCTION TYPES: 


Rated up to 15 amps. 115 v 60 cycle. . 


Double break rated up to 
25 amps. 115 v 60 cycle 


OTHER ALLIED RELAYS 


Sensitive relays down to 12 milliwatts, 
and power relays with contact capacities 


maximum 2.5 watt | 


up to 75 amperes, are also available. | 


For information regarding relays to fit 
your specific needs, write to: 


VaR ay 
Ce) Ue Bag 


COMPANY, INC. 


NEW YORK 21, N. Y. 


PLANTSVILLE, CONN. 


' for such service. 


Any capacitors of suitable working voltage and capac 
itance may be used. Since working voltages are in the 
range of 2000 to 4000, d-c, these capacitors are of the 


| mica or oil-filled type. Few commercial units are avail 


able with capacitances much above 30 mfd in a single 
case, and it is generally necessary to parallel several 
capacitors when units of more than 100 mfd are required. 

Cornell-Dubilier offers a line of photoflash capacitors 


| in capacitances up to 32 mfd and 2500 volts d-c working. 


The Capacitron Company’s “Speed-pak” units are also 
available in sizes up to 32 mfd and 3000 volts d-c 
working. Sprague ‘Vitamin Q” capacitors are available 
as large as 100 mfd and 4000 volts. 

In general, transformers specifically designed for 
photoflash service are not available from stock. How- 
ever, radio plate and filament transformers of appro- 
priate rating are equally satisfactory for the purpose. 
Power ratings required are a function of the watt- 
second loading of the flashtube and the flashing fre- 
quency. But due to the special nature of the load, which 
takes the form of intermittent surges, it may be well to 
design transformers especially for the circuit in question, 
since the leakage reactance of the transformer has a 
direct bearing on the value of the charging resistor 
required. Where filament type rectifiers are used, 
the high voltage d-c output of the rectifier passes 
through the filament winding which should be insulated 
accordingly. Circuits with positive ground may be less 
severe in this requirement. 

Rectifier tubes may be of the high-vacuum filament 
type, or the gaseous, cold-cathode variety. Representa- 


which is a filament-type tube, and the Raytheon CK- 
1013 which is a cold-cathode gas rectifier. Experi- 
mentally, some of the gas-filled filament tubes originally 
designed for radar applications have shown promise. 

Mercury-vapor rectifiers such as the RCA 866/866A 
have been used in studio-type units which are not moved 
around to any extent. Separate plate and filament 
transformers are usually used, to permit warming the 
filaments before applying high-voltage to the plates. In 
portable packs which are subject to much jarring, 
mercury-vapor types are less useful, due to the danger 
of short-circuits resulting from mercury being de- 
posited between the elements. This necessitates warm- 
up periods as long as 15 minutes to insure complete 
vaporization of all mercury within the tube. 

For those photoflash outfits using electronic tripping, 
a number of trigger tubes are available. Sylvania sup- 


| plies the two Strobotrons, SN-4 and 1D21, and the 


Triggertube, OA5. These are cold-cathode, glow- 
discharge tubes, as is also the RCA OA4-G. All of these 


| types of trigger tubes are actuated by means of a 


positive pulse applied to the control grid, though the 


| published dynamic characteristics seem to indicate the 
| possibility of operating the SN4, the 1D21, and the 


OA4-G by means of negative pulses as well. 
Conventional thyratrons, such as the 2A4-G, may 
also be used in a similar manner but require a source of 
filament power. Since the thyratron requires a 2 
second warm-up before anode voltage is applied, it will 
probably fit in best with circuits employing mercury 
vapor rectifier tubes, in which all filaments may be 
pre-heated before applying high-voltage. The thyratror 
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+. Where it can’t be challenged! 


Porcelain is as old as the hills—literally—for por- 
celain is ‘‘earth’s materials turned back to rock’’. 


The molding of clay was among man’s first arts. 


What was an art has become a science. What 
was porcelain has become porcelains. Clay alone 
sufficed for art. Clays—many varieties—plus 
dozens of other ingredients are used for modern 
porcelains — the special porcelains for electrical 
insulation. 


When the proper formula has been selected, and 
the ingredients fused, the resulting properties are 
fixed for the life of the product. Special Electrical 
Porcelains are permanent; the properties are stable. 


The story of porcelain is fascinating and impor- 
tant. A new treatise ‘Electrical Porcelain . . . The 
Idea] Insulator” tells the story: ingredients, manu- 
facturing processes, technical properties, typical 
uses. It is yours for the asking, from any of the 
manufacturers listed below. 


Sponsored by these members of the 


Ngan Maem Mea Hae Nv ae et 
NEVE Ea es@ ie 1s 
MANUFACTURERS ASSOCIATION 


THE AKRON, PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, ONIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


®. O. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NATIONAL CERAMIC CO. 


TRENTON 2, N. J. 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, ONIO 
SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 
THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 
EVERY MATERIAL HAS ITS PLACE... THE UNIVERSAL CLAY PRODUCTS CO. 


FOR MANY THINGS PORCELAIN IS BEST cal ans msannd are 
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SIMPLIFY 
REMOTE 
CONTROL 





Mall Remote Control Flexible Shafting provides a 
simple, efficient and positive means of transmitting 
torque between two elements, regardless of their 
relative positions and particularly where the ele- 
ments must be free to move with respect to one 
another. Either a clockwise or counter-clockwise 
movement is readily achieved. 


Especially engineered to the rigid specifications 
of design engineers, MALL Remote Control Flexi- 
ble Shatting meets design and performance re- 
quirements and provides smooth, positive opera- 
tion. It is available for a wide variety of controls 
and drives in any desired length or type with Me- 
tallic or Elastic Plastic covered housing, with or 
without fittings. 


Over 25 years of expe- 
rience in designing, en- 
gineering and fabricat- 
ing flexible shafting for 
a broad range of remote 
control and power drive 
applications, plus precision production facilities, 
equip us to intelligently assist you in solving re- 
mote control problems. Mail us your blue prints 
and specifications at once. 





Our Engineering Staff is at your disposal. 
Engineering data mailed upon _ request. 


MALL TOOL COMPANY 
7827 South Chicago Ave., Chicago 19, Ill. 


See our advertisement in The Saturday Evening Post— 
April Sth issue. 


PORTABLE 
POWER TOOLS 














does have the advantage of requiring very small grid 
bias voltages to hold off fairly large anode voltage: 
Triggering may be accomplished simply by short-cir 
cuiting the bias resistor, or a section of it. 

Most of the flashtubes currently available have base 
similar to radio tubes, and they will therefore fi 
standard radio-tube sockets. Ceramic or polystyren 
sockets are recommended to provide proper insulatio 
for the high voltages encountered; their terminal: 
should be designed to avoid flash-overs, especially of th: 
15,000 volt or higher trigger pulse. 

Cables to the lamp sockets should be well insulatec 
both from the standpoint of current loss by leakage, and 
from the view of safety in handling. Shielded cables 
with the shield acting as ground lead, are safest, but 
they should not be expected to carry the trigger pul 
from the secondary of the spark coil, as the capacitance 
of a cable of any length will result in serious losses 
Wartime developments of polyethylene insulated wires 
have led to the availability of cables with very higl 
voltage insulation of moderate dimensions. The only 
drawback to such cables is their greater stiffness whic! 
makes coiling and packing difficult. 

Metal reflectors may be used with all types of flas! 
tube, except the FT-220 which has an integral reflecto: 
of the “sealed-beam” type. Reflectors for photographi: 
use should be highly polished, either chromium-plated 
metal or Alzak. They should be designed for a beam 
spread of approximately 45 deg to match the angle of the 
average camera. Reflectors for conventional flash 
tubes, or metal housings for the FT-220 should bx 
grounded for both safety and efficiency. 

The metal shell and retainer ring of the 534-i 
housing manufactured for automobile “fog-lights” pro 
vide a suitable and very satisfactory mounting for th« 
FT-220. The spark coil for the trigger pulse may be 
placed inside the housing if it is small enough; other 
wise a small case may be fastened to the outside of 
the shell. 

Induction coils to supply the high-voltage trigge: 
pulse may be specially wound for the purpose, or 
standard Delco automobile ignition coils may be used 
Some success has been had with the use of miniature 
ignition coils designed for use with model airplan 
engines. Such coils include the “Firecracker”, the 
“QO. K.” and others. In general, induction coils fo: 
external ionization of flashtubes should have secondary 
voltages of 15,000 or more. As previously mentioned, it 
should be possible to obtain a spark of more tha: 
345 in. and less than % in. when a pair of 4 in. spheres 
are connected across the secondary terminals of the coil 

Circuits utilizing the discharge of a capacitor charged 
to between 100 and 325 volts, either directly or throug! 
a Triggertube, into the primary of the spark coil 
should have the value of the capacitance chosen t 
produce a spark between the above limits if a stocl 
coil is used. More often, a capacitor of % to 1 mfd i 
chosen and a special induction coil is wound accordingly 

The distinction between studio and portable units i: 
purely one of size and weight. Obviously, a portabl: 
unit can be used for studio photography; on the othe 
hand, the greater power requirement for studio lightin; 
usually results in bulk too great for easy handling 
The limiting factor controlling the overall size of th: 
smaller units, at least, is the capacitor. Studio-typ: 
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Sell Cook Books to (Cannibals? 





THE STANDS FOR 


Sounds absurd, doesn’t it? Yet many concerns 
. ‘ have made similar fatal mistakes in trying to 
Planned Distribution operate without knowing exactly where their cus- 
tomers were located. . . a warning that it doesn’t 
pay to guess at your market. 


The P.D. 2-in-1 market (Greater The specialized service offered by the Plain Dealer 
Cleveland plus the 26 adjacent Market Survey department eliminates the guess- 
counties) gives you Ohio’s two work from your marketing program in the Cleve- 
richest markets at one low cost. land area. It tells you where the best customers 

for your particular product are located, how much 
The Plain Dealer is Enough they will potentially spend and the relative sales 
you may expect. Just call or write a Plain Dealer 
representative for an appointment to receive this 
individualized service. 


—if You Use it Enough 


tse CAENELAND PENT FEM ma 


Se ee CLEVELAND 


"=PLAIN DEALER 


ogee Clevrelands Home Neespaper 


John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
A. S. Grant, Atlanta 
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Lovejoy L-R 
Flexible 
Couplings 


In the Lovejoy line of 
flexible couplings, you will 
find the materials, design 
and construction to pro- 
vide the essential protec- 
tion necessary from mis- 
alignment, surge, shock, 
whip, and other “dollar 
consuming” dangers. 
Lovejoy L-R Type “A” 
with its three simple parts, 
provides efficient correc- 
tion of these wastes. No 
lubrication necessary, 
remarkably quiet. 


LOVEJOY L-R Type “A” 
1/6 to 40 H.-P. 
Pat. and Pats. Pend. 


Send for valuable Selector Charts and Catalog with prices, bores, sizes, etc. 
of couplings to 2500 H.P. 


LOVEJOY FLEXIBLE COUPLING CO. 


Also Manufacturers of the IDEAL Line of Variable Speed Transmissions 


5049 W. LAKE ST. CHICAGO 44, ILL. 
NON-CORROSIVE 


Screu Machine Paris 


MADE TO CLOSE TOLERANCES 


© your assemblies call for 





non-corrosive fastening de- 
vices or screw machine parts 
made to close tolerances? All- 
metal has the “know how” and 
facilities to make such items ac- 
curately and economically, and 
to deliver them promptly. We 
have equipment for tapping. 
slotting. reaming, turning, stamp- 
ing. broaching, drilling. thread- 
ing and centerless grinding .. . 
and we work not only with stain- 
less steel, but with monel. ever- 
dur, duralumin, brass, or other 
non-corrosive alloys. Write, wire 
er ‘phone for our quotation. 


Allmetal Screw Products Co., Inc. 


33 Greene St., New York 13, N. Y. 


Send for 
FREE CATALOG 


This new, 83-page catalog helps 
you select the correct size and 
type of non-corrosive fastening 
device for any particular job. 
includes stock sizes, typical spe- 
clals, engineering data, etc. 
Make request on company letter- 
head, please. Write to Dept. EL. 





units usually contain capacitors of 100 to 240 mfd; a 
single power pack may flash from one to three flash- 
tubes. However, the total light available from a given 
capacitance and voltage is the same whether it is all 
applied to one flashtube or the power is divided among 
several. Greater light output can be secured only by 
using several power units, each supplying power to 
one or, at the most, two flashtubes. 

It is necessary when several units are in use, that 
all flash simultaneously as the camera is operated. 
While it is possible to interconnect the trigger circuits of 
several units for simultaneous flashing, it involves a 
number of additional wires which clutter the studio. 

A number of commercial studio units incorporate 
photoelectric tripping, in which case only one unit is 
connected to the camera shutter contacts. The remain- 
ing units are equipped with photoelectric cells which 
are so directed as to receive some of the light of the 
first unit. The output of the photoelectric cell is con- 
nected to the grid circuit of the Triggertube of each 
unit, causing the unit to flash when activated by the 
light from the first unit. The delay between flashes is 
measurable in microseconds, and cannot be detected 
in ordinary photographic work. Where photoelectric 
triggering of auxiliary light units is desired, the 
Triggertube OA5 is particularly well adapted to the 
firing circuit. Because its trigger grid current is only 
40 microamperes maximum, it may be operated directly 
by the photocell, without any intervening amplifiers. 
The time required to initiate the arc in the OA5 is 
also a matter of microseconds, and is practically in- 
appreciable. 

Semi-portable units have been built for sports work 
which are actually larger than studio units; these are 
generally installed in advance of the event and one or 
more outlets provided at various parts of the arena to 
permit the photographer some freedom of motion, or to 
permit several photographers to use the same light- 
source in turn. The largest “portable” unit ever built, 
however, was probably the three-ton aerial photography 
unit used during the war. In this outfit, 9000 mfd of 
capacitors was charged to 4000 volts and discharged 
through two flash tubes. 


The usual portable outfit, however, contains from 
25 to 50 mfd of capacitors and is designed to flash 
one, two, or in rare cases, three flashtubes. Such 
portable packs may be a-c line-operated or have a 
6-volt rechargeable battery. These latter are usually 
small, plastic-cased storage batteries, and are recharged 
overnight by means of an external battery charger or a 
built-in, dry-disk rectifier unit. 

The light output of a-c line-operated and battery- 
operated portable flash outfits is quite comparable; in 
general, battery-operated packs recycle more slowly, 
but even in this case, the capacitor reaches working 
voltage in 15 seconds. Since few photographers can 
load and focus in this time, it is quite adequate. 
Battery-operated units now being marketed are able to 
flash from 50 to 150 times on each charging of the 
battery. While few photographers need a greater num- 
ber of flashes per day than that, a spare, fully charged 
battery can always be provided if circumstances warrant. 

The design of any electronic speedflash unit must 
take into account the fact that the user is primarily 
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tae TODO A JOB! 


This small part is one of the thousands of bits and pieces turned 
out by the plastics industry which go about performing a routine, 
workaday service as they help the machines in our factories and 
homes to function more efficiently. 

Like many of the others, it doesn’t show. The experience and 
know-how that went into its production do not show either. By 
today’s standards it is a routine, run-of-the-mill plastics applica- 
tion. So study it for a moment and see how far the industry has 
a Ce uttd progressed. Here are bosses, shoulders, lettering and thin- 
TCR Tas Te LT ie walled sections, and both round and rectangular holes — all 
ment Division, Bendix molded to close tolerances in an enclosed four-cavity, semi- 
Aviation Corp automatic mold. A single operation . . . fast and economical 
for no supplementary finishing is required. 

Routine? Yes . . . to the men of Consolidated, but only because 
they have kept apace with plastics progress, gaining the know- 
how that comes through years of experience with knotty mold- 





Cte tal- Le aT ite tdi Te 
“Arcolite’’ ~4929—gen- 
Tele a teal mls 


phenolic 


ing problems. 
Whether your new plastics project is one for show or for hid- 
den service . . . routine, or one to “stump the experts”. . . the 


Consolidated staff brings you a custom molding 
service custom-tailored to the need. Inquiries invited. 





MOLDED PRODUCTS Corporation 
309 CHERRY STREET, SCRANTON 2, PA. 





Branches: NEW YORK, 1790 Broodway * CHICAGO, 549 W. Rondolph $1. + DETROIT, 550 Maccabees Bidg. » CLEVELAND, 4614 Prospect Av. * BRIDGEPORT, 2/! State Street 
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Use PALNUTS* to 


Lock Adjusting Screws in Position! 


Hold Accurate 
Settings Under 
SYNCS) 
Fhe 


An adjusting screw that won't “stay put’, is soon value- 
less. To maintain accurate adjusting screw settings, lock 
them with “Palnuts” instead of regular hex nuts or jam 
nuts. This provides a powerful double-locking action 
that is unmoved by severe, prolonged vibration. 


Single thread, tempered spring steel “Palnuts” require 
only 3 bolt threads space. 
They spin on fast with fin- 
gers, lock tight with 14 to 
1/3 turn of wrench. Cost 
no more, and frequently 
less, than regular nuts; may 


be re-used. 


Double Locking Action 
When the “Palnut” is 
tightened, its arched 
slotted jaws grip the 
bolt like a chuck 
(B-B), while spring 
tension is exerted up- 
ward on the bolt 
thread and downward 
on the part (A-A), se- 
curely locking both. 


Full line of 
sizes in National Coarse 
and National Fine Threads. 


WRITE for literature giv- 
ing further data on Self- 
locking ‘‘Palnuts.” Outline 
your requirements for sam- 


ples. 


* Reg. Trade Mark 


THE PALNUT COMPANY 


66 Cordier St. 


iis 


Irvington 11, N. Jj. 


TT 


a photographer ; not an electrician. It is therefore esse: 

tial that the unit be as nearly tamper-proof as possible. 
and as well insulated as possible. Since a first class 
capacitor will retain its charge for many hours, a bleeder 
is essential ; it should be soldered directly to the capacitor 
terminals to avoid its accidental removal during serv- 
icing. Safety switches which remove the power from 
the transformer, and simultaneously bleed the charge 
from the capacitor, ought to be provided and installed to 
operate immediately the housing of the unit is opened 
Fuses and adequate grounding are also essential. 


PHOTOGRAPHIC ASPECTS 


From the photographer’s standpoint, electronic flash- 
tubes have a number of positive advantages over other 
light sources; also some disadvantages. The close 
approach to the color value of daylight takes advantage 
of the fact that the maximum sensitivity of the film, even 
of red-sensitive types, still lies at the short-wave end of 
the spectrum. 

The speed of the flash, from 1/5000 to 1/30,000 
second, makes it possible to photograph rapidly moving 
objects without need for high-speed shutters. This 
high speed also makes it possible to utilize the entire 
output of light with very simple synchronizing means on 
the shutter. Since a camera shutter operating at 1/200 
second is fully open for 5 milliseconds, there is consid- 
erable leeway in synchronizing it with a flash which 
lasts only 30 to 200 microseconds. Many of the newer 
camera shutters have built-in contacts for this purpose ; 
usually one of the settings provided makes contact when 
the shutter is fully open. 

Several auxiliary devices are available for synchro- 
nizing shutters which are not so equipped. One, the 
Kalart Synchrostrob, consists of a flexible shutter 
release attached to a delayed action contactor which 
closes the circuit to the flash unit after the shutter has 
been released, and just as it reaches its maximum 
aperture. Another such device is the “Sara” synchro- 
nizer, which consists of a small spring switch fastened 
to the front board of the camera in such position that 
thé setting lever of the shutter will strike it and close 
the contacts in passing. 

Many photographers have fitted their cameras with 
magnetic or solenoid-type shutter releases for use with 
ordinary photoflash bulbs. These are designed to intro- 
duce a time delay of 20 milliseconds, which corresponds 
to the time required for an ordinary flashbulb to be 
ignited and reach 50 per cent of its peak light output. 

In battery-operated flashtube packs using mechan- 
ical relays, the timing of the relay can also be adjusted 
to 20 milliseconds, and the relay coils operated to- 
gether by means of a single switch from the 6-volt 
battery. Thus accurate synchronization can easily be 
obtained. Some shutters having built-in contacts for 
flash work also have a 20-millisecond delay setting, and 
will operate the relay correctly as well. 

Focal plane shutters which utilize a moving curtain 
with slits and expose part of the film at a time, cannot, 
of course, be synchronized to electronic flash units un- 
less they have a curtain aperture which is the full size 
of the picture: Here, contacts can be placed so that the 
flashtube fires just as the film is completely uncovered. 
Otherwise such shutters can only be used on “time” 
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You save materials—speed production 


on wire connections when you use 





















IDEAL 








(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 


os ’ 


SCREWS ON—Like a nut ona bolt! 


Not only do you reduce material costs but also step 
up production and improve quality when you use » 
Ideal “Wire-Nuts” wherever wire connections are 
required in the manufacture of electrical appliances, 
lighting fixtures, tools, machinery, etc. 

There's no eyeletting of leads, no twisting of wires, 
no soldering, no taping, no mounting of terminals— 
just screw a “Wire-Nut” on the stripped wires and 





you have a strong, dependable, compact connection! A PUM 1 sd | 
Any one can do it... releasing skilled workers for more FOR FREE SAMPLE 
important assembly work. ' 

“Wire-Nuts” listed by Underwriters’ Laboratories, WIRE-NUTS WITH COM- 
Inc. Millions in use! Available now in sizes for all PLETE APPLICATION 
usual wire combinations from two No. 18 through AND COST DATA TODAY! 


three No. 10, solid or stranded. Investigate the many 




















z ; : eee 
advantages of these modern, precision-tested wire | i 
connectors. Mail coupon for Free Samples, Application | IDEAL INDUSTRIES, Inc. i 
| Manual and cost data. *Trode Mork Reg U.S. Pat. Off. | 1008 Park Avenue, Sycamore, Illinois j 
| 1 Please send me FREE SAMPLES of “‘Wire-Nuts’’ and i 
l illustrated application Manual i 
BUY | We join___ No. __ wires with No. wires I 
“WIRE-NUTS" FROM 
YOUR JOBBER Nome a aa 
| Company I 
j ae I 
I a Pisces i 
I I 
i 









S 


APRIL 1947 





Don’t Risk 
THE WRONG FLUX 





@ Good soldering jobs depend on the right flux—and 
Kester has the right flux for you. You can count on 
Kester for a flux that will properly clean, prevent oxi- 
dation, make way for a tight bond that will resist shock, 
vibration, twisting, bending, and the contraction and 


expansion of temperature extremes. 


e@ Growing out of nearly half a century of practical 
experience, Kester’s hundreds of flux formulas have 
been time-tested in laboratory and industry, to estab- 
lish exact specifications for every flux need. Among 
them is the ideal flux formula for your particular sol- 
dering job. 


e@ Consult Kester engineers at any time for practical, 
experienced help with flux problems. They’ll gladly 
suggest the right flux to protect your product. A letter 


today will bring expert Kester assistance . . . without 


obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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exposure settings, and the flashtube tripped by hand 

Edgerton (see Bibliography, item 7) has derived a 
mathematical treatment for the problem which takes 
into account the flashtube loading, reflector efficiency, 
flashtube efficiency, film speed, and degree of develop- 
ment. The resulting equation is useful for a preliminary 
rough estimate of the photographic performance when 
different electrical values and various reflectors are 
used. In the same paper, Edgerton offers a circuit for 
a photoelectric integrating lightmeter which is useful 
for comparisons between flashing lamps of different 
characteristics, and for comparison of the output of con- 
tinuous and flashing sources. It is possible to accom- 
plish the same result in a more tedious manner, by 
plotting the oscillographic curves of light output on a 
linear time base, integrating the areas under the curves 
and multiplying by the scale values of ordinate and 
abscissa to express the result in lumen-seconds. For a 
more detailed discussion of the factors involved, out- 
side the scope of this article, the reader is referred to 
the original paper. 


TRENDS 


There is no doubt that electronic flashtubes have a 
permanent place in photography. They will become 
more widely accepted as they become less expensive 
and more portable. However, the increasing use of 
color films, which are low in sensitivity as compared to 
black-and-white, will tend to limit the reduction in cost 
unless it can be accomplished without an accompanying 
decrease in light output. 

There are a number of approaches to these apparently 
contradictory requirements. Some small decrease in the 
size of the power unit could be accomplished by in- 
creasing the recycling time; however, it is doubtful 
that photographers would accept any unit which would 
not be ready for a flash in the time needed to change 
film and refocus a camera. Modern cameras, such as the 
Rolleiflex, are ready for a second picture within a few 
seconds of taking the first; charging times longer than 
10 or 15 seconds may introduce the danger of under- 
exposure due to flashing the tube from an incompletely 
charged capacitor. 

In the case of battery-operated power packs, some 
decrease in the size and weight of the power transformer 
might be obtained by designing for a 400-cycle input. 
Vibrators were built for this frequency and used experi- 
mentally and under service conditions by the armed 
forces with considerable success. While not now 
available commercially, they could undoubtedly be 
manufactured if a demand were to arise. 

Reduction in capacitor size by raising the working 
voltage presents a possibility of reducing the size and 
bulk of the principal part of the power pack. De- 
pending on possible use of some of the new synthetic 
dielectrics developed during the war, the availability of 
higher-voltage capacitors of the same size as those cur- 
rently used at lower ratings would open the possibility 
of working at higher voltages with accompanying in- 
crease in tube efficiency, and better power-weight ratio 
in the power pack. Since the loading of the flashtube 
varies with the square of the applied voltage on thie 
capacitor, the gain resulting from higher voltages wou!d 
be considerable. 

Another interesting possibility for future considera- 
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_ Illustration shows use of 
Clare Relays in Raytheon 
Synchronous Control Cabinet 


CLARE RELAYS 


Help Provide Accurate and 


Dependable Operation for 
QAYTHEON Electronic Welding Control: 


® Resistance welding is speeded up 
by this new Raytheon Electronic Syn- 
chronous Control. Spot, seam or pul- 
sation timing are also provided from 
the same cabinet. 


Clare Relays were chosen by Raytheon 
Manufacturing Company of Waltham, 
Mass., for this new modern unit be- 
cause of their accurate, efficient and 
dependable operation. Clare com- 
pact, clean-cut design met Raytheon 
demands that all components contrib- 
ute to the ease and convenience of use, 
the flexibility of application and 
streamlined appearance. 


Four Clare Type “C” d.c. Relays and 
one Clare Type “A” a.c. Relay, shown 


in this drawer type se- 
quence timer, are supplied 
by Clare with coil wind- 
ings, contacts and all spe- 
cial adjustments to meet ex- 
act Raytheon requirements. 


This use of standard Clare Relays 
with modifications to meet the job at 
hand is what we mean by Clare “‘cus- 
tom-building.” It is available to you 
for your unusual relay requirements. 
Expert Clare sales engineers are lo- 
cated in principal cities. Let us know 
your problem. Address: C. P. Clare & 
Co., 4719 West Sunnyside Avenue, 
Chicago 30, Illinois. In Canada: 
Canadian Line Materials Ltd., Toronto 
13. Cable Address: CLARELAY. 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 





WITH THESE SPECIFIC POINTS OF DESIGN 
AND PERFORMANCE SUPERIORITY 


Small Physical Size—2% x 2% x 1%. 

Extremely High Torque—30 in. ozs. at | r.p.m. 

Low Input—2.7 watts at 115 or 230V. 60 Cy. 

Average Heat Rise—30°C at rated voltage. 

Low Rotor Speed—240 r.p.m. at 60 Cy. 

Precision Cut—interchangeable gear trains. 
Twenty-eight Speeds—60 r.p.m. through 1/24 r.p.h. 
Ample sealed in Lubricant. 

Removable Coils. 


Runs in any position. 


Designers and builders of high grade instruments . . . 
including ourselves . . . have long looked for a real 
precision built motor combining the above important 
features and performance characteristics. This new 
Cramer Self-starting Synchronous Motor is exactly what 
you have been looking for. 60 cycle available now, later 
production also planned on 25 and 50 cycle. Write us at 


once for further details outlining your specfic requirements. 


THE R. W. CRAMER COMPANY 
River St., Centerbrook, Conn. 
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tion is that of building a flashtube-reflector unit integral 
with the camera. One such camera was built and tried 
by the armed forces during the war; it used the con- 
stant light-output feature of the flashtube to scale the 
lens apertures to match subject distances, thus auto- 
matically calculating the correct exposure required. The 
use of a flashtube of circular form, surrounding the lens, 
was another feature of the camera; this however met 
with mixed reactions from photographers, many of 
whom believed that light direction so nearly parallel to 
the lens axis was objectionable, and resulted in poor sub- 
ject modeling. It is possible that a telescoping light 
support built as part of the camera might be preferable; 
in any case the light source should be removed from 
the lens axis to a considerable degree. 

The design of a camera using integral flashtube 
illumination would be a simple matter. The most ele- 
mentary type of rotary disk shutter would be satis- 
factory, and a single setting of 1/50 second would be 
quite adequate. However, the fact that the user will 
probably wish to take pictures outdoors without the 
flash must be taken into consideration in the design of 
any such camera. 

Some possibility exists of adapting various parts of 
the radar circuit to supply the short pulses of high- 
voltage needed for flashtube operation. Insufficient 
work has as yet been done in this direction to do any- 
thing more than indicate a possibility, however. 

The author wishes to thank the Amglo Corporation, 
The Capacitron Company, Cornell-Dubilier Electric 
Corporation, General Electric Company, King “Sol” 
Research Corporation, P. R. Mallory & Co. Ince., 
Sprague Electric Company, Sylvania Electric Products, 
Inc. and Wabash Corporation for data furnished by 
them. Special thanks are due to Earl Lee Auld, of the 
General Electric Lamp Sales Division, Dr. Harold E. 
Edgerton and Charles Wyckoff of Massachusetts Insti- 
tute of Technology for personal assistance and informa- 
tion. 


PATENTS 


The majority of the circuit developments and com- 
ponents used in electronic flashtube outfits are the subjects 
of patents issued to Edgerton, Germeshausen & Grier, to 
whom application should be made for license. 


BIBLIOGRAPHY 


1. P. M. Murphy and H. E. Edgerton, “Electrical Char- 
acteristics of Stroboscopic Flashlamps”, Jour. App. Phys., 
12, 848-855 (1941). 

2. H. E. Edgerton, K. J. Germeshausen, and H. E. Grier, 
“High Speed Photographic Methods of Measurement”, Jour. 
App. Phys., 8, 2 (1937). 

3. K. J. Germeshausen and H. E. Edgerton, “The Strobo- 
tron, I” Electronics, February, 1937. 

4. A. B. White, W. B. Nottingham, H. E. Edgerton, and 
K. J. Germeshausen, “The Strobotron, II”, Electronics, 
March 1937. 

5. H. E. Edgerton, K. J. Germeshausen, and H. E. Grier, 
“Multiflash Photography”, Photo Technique, October 1939. 

6. H. E. Edgerton and J. R. Killian, Jr. “Flash!” (Hale, 
Cushman and Flint, Boston, Massachusetts, 1939) Contains 
bibliography. 

7. H. E. Edgerton, “Photographic Use of Electrical Dis- 
charge Flashtubes”, Jour. Opt. Soc. of Amer. 36, 390-399 
July, 1946. 

8. F. E. Carlson and D. A. Pritchard, “The Characteristic: 
and Application of Flashtubes”. Illuminating Engineering 
February 1947. 


ELECTRICAL MANUFACTURING 





This AUS ae ee 
PURO ee es 
2a 
Eee eC CBS 


.. featuring another electrical product 
that utilizes kiBERGLAS’ 
UNE e Tak 


UU LD) aT 
swing is to FIBERGLAS 


They needed more oat 
ing. They n ceded le 
carry the heavy des 
require today, 

So electri 


Kilowatts are co 
o*« - Wrapped in gl 


wn 


a eer. e 
simesteeaatin Ni 
¥ 8 


a 
3 


i 
ah oe 


ass! his house 


for home by; 
build. 
Tugged, sturdy cable to 


trical load that homes 


© good Construct 


t 
home insulat 


cal eng; 
from a host of etneers took their clue 


ee VOU 
FC a) eo 


nomical, 
this new electr 
Asking for Fiberglas in the things mame has 


they buy—considering its supe- 
rior qualities to improve the 


things they make. 


Write for information about building cable wrapped 
in Fiberglas yarn. And, if you design, specify or use 
electrical insulating materials, be sure to have a copy 
of catalog EL46-11. Owens-Corning Fiberglas Cor- 
poration, Dept. 866, Toledo 1, Ohio. Branches in 
principal cities. In Canada: Fiberglas Canada, Lid., 
Toronto 1, Ontario. 

APRIL 1947 


OWENS-CORNING 


FIBERGLAS 
ELECTRICAL INSULATIONS 


227 





high level. The Federal Reserve Bank’s index 

of aggregate industrial production shot up sharply 

to 188 for January after the temporary slump in Decem- 
ber caused by the coal strike. (1935-39= 100.) The 
January figure set a new postwar high and the Febru- 
ary is likely to show another advance. But there’s one 
unwelcome and disturbing shadow on the scene—the 
sudden spiraling of commodity and materials prices 
after what appeared to be a leveling-off trend earlier 
in the year. One obvious danger of these price boosts 
is that they will tend to further hike up the cost of 
consumer goods and so pave the way for a resumption 
of new labor-management entanglements over increases 
in wage scales. The danger from overloaded inventory 
values is apparent, with possible grim consequences if 
consumer resistance to buying develops on a wide scale. 
Despite high production, finished steel products have 
been moving up in cost under impact of repeated price 
increases of steel scrap. At this writing the scrap mar- 
ket is almost at an all-time high. Price for open hearth 


WV ize ie of industrial activity is continuing at a 


scrap in Pittsburgh has almost approached the $40-per- 


ton mark set during World War I. Steel makers, 
prodded by manufacturing demands for steel, have 
kept production humming at an average of 94 per cent 
of capacity, and naturally are scouring the country for 
scrap materials. 

Some opinion is that the constriction in steel scrap 
will ease up within a month or two. The administration 
in Washington has stepped into the picture by outlining 
a program for moving government-owned scrap into 
industry channels as quickly as possible. It is hoped to 
make some 500,000 tons available during the next few 
months, and possibly 1,250,000 tons more over the 


Private’ 
imports 


Domestic production’ Government 


imports 
Units in thousands of net tons 
* Estimated 


In recent years, the spread between domestic pro- 

duction of copper and consumption has been closed 

by government imports. Suspension of the 4c 

import duty will facilitate private foreign purchases 
this year. 
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balance of this year. Bulk of the 500,000 tons of scrap 
to be returned to industry will come from the War 
Assets Administration. This should total some 300,000 
tons. Balance will come from Army and Navy, and 
additional quantities are expected from the salvaging of 
battlefield scrap in European and Pacific areas, 


Copper Still a Bottleneck 


The copper situation still plagues electrical manu- 
facturers. There is a world tightness in supplies and 
a rising price trend. For the past 20 years the United 
States has been an importer of copper. During the 
war and up until now all foreign metal was purchased 
by the government through the RFC and Metals Re- 
serve Corp. As the accompanying chart shows, in 1946 
over half the copper delivered to fabricators in this 
country came from the government stockpile or open 
market purchases by Metals Reserve Corp. brought in 
duty free. Throughout the war and up until June 3, 
1946, the price of copper was maintained at 12c a lb. 
Under OPA control it advanced successively to 14%, 
17% and finally 19%4 cents on November 23, On 
February 28, 1947, the Metals Reserve Corp. announced 
it had only 55,000 tons left in its stockpiles—less than 
the amount drawn out of this reserve by copper fab- 
ricators in January—and that furthermore, it would 
have to sell its dwindling supply at cost of acquisition 
(17'%c) plus the 4c tariff, or 21%c a lb. Within a 
few days domestic producers had upped prices to that 
level. Even higher prices are in sight unless the duty 
is removed, The world price in mid-March was 22.85c 
to which the 4c duty should be added. 

On March 12, the House of Representatives passed 
a bill, sponsored by the House Ways and Means Com- 
mittee, eliminating the 4c excise tax on copper for two 
years, until March 31, 1949. The bill now goes before 
the Senate where it first must be passed on by the 
Senate Finance Committee. While the bill to eliminate 
the excise tax was vigorously advocated by a number 
of large electrical manufacturers, and particularly the 
copper and brass industries of New England, it is ex- 
pected that the Western mining group will probably 
delay the measure as long as possible in the Senate. 

Passage of this legislation, it should be pointed out, 
would not alleviate the basic shortage in world supplies ; 
it would only make it possible for American manufac- 
turers to import some of their requirements without 
paying a penalty. The accompanying chart shows the 
relation of the production of copper by domestic refiners 
to domestic consumption of copper for the past two 
years, with the estimated figures for 1947 as brought 
out in testimony before the House Ways and Means 
Committee in March. The substantial drop in domestic 
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You can Start!—Stop!— Reverse! — or 
“Keep things moving!” 


Alliance Power-pakt motors will do one 
or all! They'll multiply automatic opera- 
tions, provide better control, and speed 
up performance. 


Operating characteristics and power 
ratings are variable. For radio, electronic, 
electric and heating controls—for remote 
actuation, continuous and intermittent 
duty, there’s probably an Alliance motor 
already “built to your order”. 


Here Are Just A Few Places: 
Electronic and electric controls, time, pressure, temperature 
and humidity controls, remote actuation controls, radio tuning 
and turntable drives, coin operated dispensers, fans, valves, blowers, 
door openers, signals, motion displays, projectors and specialized uses. 


ALLIANCE MOTORS are made with centerless ground precision 
shafts; large, self-aligning, graphite bronze oilless-type bearings; and 
with adequate mounting facilities to incorporate them in any device. Shaded 
pole induction type motors for A.C. voltage from 24 to 250, and frequencies 

of 40, 50 or 60 cycles have starting torques from one-half ounce-inches 

at 10 watts, to two ounce-inches at 36 watt input. Spl't phase resistor 
type, enclosed reversible control motors for 
intermittent duty, with or without integral 
gear reduction are made for 60 cycles, 
24 or 117 volts. Typical weights run 
from less than 13 ounces to more 
than two and one-half pounds. 


MINIATURE MOTORS 
THAT KEEP "EM MOVING 


WHEN YOU DESIGN — KEEP 


hiaance 


MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY ~-> ALLIANCE, OHIO 
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production in 1946 was largely due to the strikes a 
mines and refineries during the Spring of that year whe: 
production averaged less than 20,000 tons a mont! 
In January 1947, production hit 80,144 net tons, but 
it is doubtful whether this figure can be exceeded in 
any month this year. February production dropped to 
77,591 tons. The prime factor limiting production ; 
the labor supply situation in Western mining states. 

During January the gap between production and cor 
sumption was 63,500 tons and was wholly supplied fro: 
government stocks. The gap was narrowed to 40,000 
tons in February, because of a lack of foreign coppe: 
It is estimated that the March figures will be lower du 
to shrinkage of Metals Reserve stocks. April allotments 
are expected to be around 20,000 to 25,000 tons, ex 
hausting the government stockpile. 


Up to the end of 1946 the Metals Reserve Corp. had 
| been importing copper from Mexico and South Ame: 
| ica. Copper production controlled by the British, Frenc! 


and Belgians is not considered available to the United 

ea : States because of the pressing needs of these countries 

an: re ra a a 7 7 | Trade sources estimate that not more than half of 

| South America’s 50,000 tons monthly productive capac 

— Available in a wide variety of types to meet ity will be made available to copper refiners in this 

all needs. All provide connections high in country. If, while awaiting removal of the excise duties, 

mechcnical strength and electrical efficiency. copper refiners must pay this duty in order to kee 

re going, the action will undoubtedly be reflected in highe: 

_ domestic prices for copper. 

BURNDY ENGINEERING CO., INC. Allocations of copper to wire mills for April in gen 

oe eee eral are fairly well assured on the same level as for 

| March but the future is obviously uncertain. As a 

result, shipments to wire users are being curtailed 
pending clarification of the issues. 

Meanwhile, several wire fabricators are beginning 
to advocate the use of aluminum conductors, both bare 
and insulated, particularly for the higher voltages. Big 
utility users are particularly urged to use aluminum in 
place of copper on high voltage systems. The range 


In Canada: Canadian Line Materials, Ltd., Toronto 13 


Calendar of Meetings 


April 7—Spring Meeting, Packaging Machinery Manu- 
facturers Institute, Hotel Warwick, Philadelphia. 


Pettit ill - April 22-23—Westinghouse Machine Tool Electrifica- 
ey a ue tion Forum to be held at the Westinghouse plant, 
Buffalo, N. Y. 


April 28-30—Spring Meeting, Engineering Department, 
Radio Manufacturers Association, Hotel Syracuse, Syra 
cuse, N. Y. 

April 29-May 1—Industrial Packaging and Materials 
Handling Exposition sponsored by the Industrial Pack 
aging Engineers Association of America, Hotel Sherman. 
Chicago. 


May 6-10—1947 National Plastics Exposition, sponsored 
QIKLUG ' by the Society of the Plastics Industry, Inc., The Coliseum, 
rey) & peg Chicago. 


May 6-10—1947 Convention, Society of the Plastics In 
dustry, Inc., the Stevens Hotel, Chicago. 


May 12-17—1947 Radio Parts and Electronic Equipment 
Conference and Show, Stevens Hotel, Chicago. 


May 19-21—Annual Spring Meeting, Association of 
rite American Battery Manufacturers, Inc., Biltmore Hotel, 
mr Los Angeles. 


May 27—Third Annual Spring Meeting, The Metal 
Powder Association, Waldorf-Astoria Hotel, New York 
City. 
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TO A DESIGN ENGINEER’S PRAYER 
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Here is the ideal control and 





COMPACT protection device for motors 
GOOD LOOKING upto1h.p. wherever they are 


INEXPENSIVE installed . . . on pumps or 
EASY TO WIRE power tools, oil burners or air 








conditioning fans, office ap- 






pliances, home workshop equipment or the smaller 






production equipment in industrial plants. 





BEST OF ALL .. . these starters 
may be specified with assurance 





Trumbull T.T. Starters are not to be compared with 







ordinary small switches of cheap construction. They that they ARE AVAILABLE 
are quality electrical control devices that are held to NOW. Write or phone for bul- 
the same high engineering standards as the larger letin giving full specifications, 
Trumbull control apparatus. Equipped with inter- dimensions, etc. 





changeable accurately calibrated heater units that “fit 





the starter to the motor” for positive sure overload 





Supplied alse without en- 





protection. Easy to wire and readily adapted to built-in ORIIED ORE SNE OO 
mounting by machine 





installations. manufacturers. 






PROTECT FRACTIONAL MOTORS ... the TRUMBULL ‘“‘TT’’ WAY 






THE TRUMBULL ELECTRIC MANUFACTURING CO. 
PLAINVILLE, CONNECTICUT 
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WEST VIRGINIA PULP & PAPER COMPANY 


Park Avenue f k. NY 35 E. Wacker Drive. Chica 
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cuT PY ae Experience hos proven the practicality of 
Pa =~ dy-namically balancing every rotating part, 
Se, ° . from those weighing a few ounces to car 
Rag og CR yf ©6wheels weighing tons! Investigate today the 
5 a 7 evolutionary Bear principle. See why it 


simplifies and lowers the cost of Dy-Namic 
Balancing. Write Bear Mfg. Co., Dept. E13. 
Rock Island, Illinois. 
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is being extended downward from 2200 to 600 volt 
systems. Aluminum house wire is also now commer- 
cially available. With 84 per cent of the conductivity 
of copper, aluminum wire must be stepped up two gage 
sizes, from No. 14 to No. 12 gage, but with some of the 
newer types of insulation like latex, the same overall 
diameter can be maintained. Use of aluminum magnet 
wire would result in complete rerating of motors and 
has not thus far been advocated. 
















Silver Drastically Down 


Lead, too, has moved upward, with the latest price 
set at 15c per lb. But silver has dropped suddenly to 
7234c per oz—nosediving 534c per oz in one day. How- 
ever, market gyrations in silver have been so violent— 
owing to manipulations in India, Holland, Belgium and 
in other markets—that it is impossible to make anything 
but a day-to-day report. Last December, silver hit a 
high of 90%c while a low of 7034c was reached on 
January 20. Beginning on February 24, as a result of 
involved market buying, the price rose steadily to 86'Ac 
on March 6. Since then several factors, including an 
import ban on silver by the Indian government, have 
caused a slump. In any event, the overall situation 
points to a considerably easier supply picture for the 
industrial user. Another note on lower commodity 
prices comes from the plastics field where one important 
producer of polystyrene has announced a “c-per-lb 
reduction as a result of steadily increased output. 

Basic statistical barometers reflect a mixed trend. 
(See page 122 for graphs.) Machine tool shipments 
have dropped slightly in January from previous month’s 
levels. Gearing sales are off by 17.6 per cent. But 
radio receiver sales have moved up and sales of elec- 
trical energy have also increased. NEMA figures on 
appliance sales show generally an upward trend. 

Output of a-c fractional-horsepower motors continues 
to advance steadily, although backlog is still appreciable 
and, as of January, is estimated at 40.29 million units. 
(See table.) According to the Office of Temporary 
Controls (Civilian Production Administration) one 
reason for the steady increase in the output was the 















































Output of A-C Fractional-Horsepower Motors 
in 1946* 
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Shipments | inventory orders /|Backlogt 
Month (units) (units) (units) |(months) 
ony BtasTOH cases 24,093,148 27 
ebruary eee 26,979,554 30 
March 1,163,881 50,272 30,275,343 26 
April 1,508,427 49,344 30,884,665 20 
ay 1,653,744 46,184 | 31,682,072 20 
June 1,610,256 63,008 32,881,908 20 
July 1,681,342 64,803 36,112,913 21 
August 1,781,175 51,583 37,728,698 21 
September 1,907,932 47,517 | 39,684,941 a1 
October 2,136,840 39,393 41,886,662 20 
November 2,261,741 56,418 39,767,381 17% 
December 2,117,943 30,822 | 40,266,220 19 
Total shipments | 19,546,599 
* Production figures do not include motors made by manufacturers for 
their own use. 
t a is based on the respective month’s rate of shipments. 
Source: Office of Temporary Controls (Civilian Production Administration). 
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THREE PARTS IN ONE 
...-AN EXAMPLE OF HOW 


ENGINEERED FASTENINGS 
REDUCE COSTS! 


Cost is a lot of little things. Here is one smali part of an assembly 

that originally called for installation with two lock washers under screws. 
With production calling for thousands of these parts monthly, unit 
assembly time is important. In addition, the essential lock washer might be 
omitted by a hurried worker. But by calling Shakeproof Inc., the 
manufacturer obtained an engineered part which incorporated the locking 
feature so necessary . . . eliminated the use of separate lock washers 

. .. reduced his material cost . . . lowered assembly charges 

. .. increased the speed of attachment . . . and 

became absolutely sure of quality control. 

If you are planning to use small stamped parts that 

must be locked tight, where high production and 

speed of assembly are important factors, it will pay 

"you to investigate the advantages of Shakeproof 

Engineered Fastenings. Do it today! 
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Here’s dependable switch control at low cost, with ZENITH 
Magnetic Switches in electrical apparatus. For continuous, 
trouble-free duties with heaviest operations. Operate for years 
without servicing. WRITE TODAY for valuable data. 


ZENITH AUTOMATIC CONTROL EQUIPMENT includes trans- 
fer switches, interval timers, program clocks, remote contrel 
switches, reversing starters. Send for catalog of complete line. 
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I ZENITH ELECTRIC CO. 


Clip TTC CEs 152 W. Walton St., Chicago 10, Il. 
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APPLICATIONS 


When you require extremely thin nuts, we suggest you 
consult our engineers. For many years we have supplied 
leading manufacturers with high grade nuts for special- 
ized applications. Milled from the bar, Westfield nuts 
give you more economical production on your assembly 
lines, and add to the appearance of the finished job. 
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cooperation of industry and government agencies it 
providing an “equitable distribution to motor manufac 
turers of silicon sheet steel, copper magnet wire, cast- 
ings and insulation materials.” A monthly output o: 
2.75 million units may be reached in the third quarte: 
of the year, according to CPA officials, and at that time 
it may be possible to start whittling down the backlog. 


INDUSTRIAL BRIEFS 


Westinghouse Electric Corp. has made plans to expand 
its manufacturing facilities at its Buffalo, N. Y., plant. The 
new operation, formerly a part of the Switchgear and Control 
Division at East Pittsburgh, will be known as the Industria! 
Control Division. Buffalo will eventually house the facilities 
for motor, industrial control, copper wire and welding activities, 
and will be known as the Buffalo Divisions, rather than the 
Buffalo Motor Division. 


Yale & Towne Manufacturing Co. has made plans to 
build a new plant in Philadelphia containing 600,000 sq ft on 
a 93-acre plot. This plant will produce the equipment now 
being manufactured by the company’s materials handling divi- 
sion presently located at 4530 Tacony St., Philadelphia. 


Monsanto Chemical Co., St. Louis, Mo., will now produce 
polyvinyl chloride plastics on a major scale for commercial 
purposes. This project will involve the construction of manu- 
facturing facilities at the company’s Plastics Division, Spring- 
field, Mass. 


Allied Control Co., Inc., New York City, manufacturer of 
relays for a number of years, has sold its Chicago plant to the 
General Transformer Co. and the equipment and personal 
property to S. L. Winternitz & Co. as of February 21, 1947 
All Allied relays will now be manufactured at its old-established 
plant at Plantsville, Conn. All sales will be handled from its 
present general sales offices in New York City. 


The Skinner Chuck Co., New Britain, Conn., has purchased 
the physical assets of Allied Control Valve Co., Inc., South 
Norwalk, Conn. This company will now be known as the Allied 


| | Control Valve Division, The Skinner Chuck Co. This 


division will continue to operate as a separate plant designing 
and manufacturing standard and special stainless steel solenoid 
valves. 


Westinghouse Electric Corp. is operating the Sunnyvale, 
Cal., plant of the Joshua Hendy Iron Works under a lease 
arrangement. Westinghouse has entered into a 10-year lease 
with an option to purchase this plant. Hendy will continue as 


|“ heretofore operating its plant at Torrance, Cal., and the Crocker- 


Wheeler Division plant at Ampere, N. J., neither of which are 
affected by the Westinghouse transaction. 


The Formica Insulation Co., Cincinnati, has almost com- 
pleted the reconverting of its production facilities. The com- 
pany has disclosed that installation of special machinery is ex- 
pected to increase production 50 per cent over 1946. 


F. M. Gates & Co., Plainville, Conn., has expanded its 
manufacturing operations in electric farm equipment and as- 
sociated products. Howard S. Smith, formerly manager of 
the Farm Electric Equipment Division of Trumbull Electric 
Manufacturing Co., has joined the company. F. M. Gates & 
Co. now becomes the Smith-Gates Corp. 


Non Ferrous Foundries, Inc., Indianapolis, Ind., has in- 
stalled facilities for the production of special heat-treatable 
copper alloy castings made under a licensee agreement with 
P. R. Mallory & Co. 


John C. Webb, formerly with the Micro-Ferrocart Prod- 
ucts Division of Maguire Industries, Stamford, Conn., has just 
organized the Stanwyck-Webb Magnetic Core Corp. with 
plant and laboratories in Ossining, N. Y. 
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VARNISHED TUBINGS, SLEEVINGS and TAPES 


COTTON TAPES and SLEEVINGS 


FIBERGLAS TUBINGS, SLEEVINGS and TAPES 
FIBERGLAS-MICA COMBINATIONS 


WAXES -COMPOUNDS - ETC. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH 


+ INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS 


* FRICTION TAPE AND SPLICE + TRANSFORMER COM- 
POUNDS « FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNILHED CAMBRIC CLOTH AND 


TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING - INSULATED VARNISHES OF Ail TYPES + EXTRUDED PLASTIC TUBING 
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TERNAL vigilance against explosive 
gases and the single spark that will set 
them off is kept by mines, paint factories, 
chemical plants and hundreds of ordinary 
manufacturers. 


This Welco Motor transmits power from 
such a tightly sealed housing that the Bu- 
reau of Mines has approved its use in gas- 
eous areas. The totally enclosed explosion- 
proof motor is typical of specially designed 
Welco Torque Motors. Performance fea- 
tures are built to specification. 


We'll build the special torque motor that 
answers your out-of-the-ordinary powering 
problem. 


THE B. A. WESCHE ELECTRIC CO. 
CINCINNATI 10, OHIO 


1626-14 VINE ST. 


Dr. Vladimir Kosma Zworykin has been elected as vice- 
president and technical consultant of the RCA Laboratories 
Division, Radio Corporation of America, Princeton, N. J. Dr. 
Zworykin, who was formerly director of the Electronic Re- 
search Laboratory of the same division, has been with RCA 
for 17 years. He is internationally known for his research 
activities in radio and electronics. For his research work in 
the development of the RCA electron microscope, Dr. Zworykin 
received the Rumford award of the American Academy of 
Arts and Sciences in 1941. 


Dr. Vladimir K. Zworykin Frank H. Walsworth 


Frank H. Walsworth has been appointed assistant refrig- 
eration engineer for The Brunswick-Balke-Collender Co., 
Muskegon, Mich. Mr. Walsworth, who has been with the com- 
pany for 16 years serving in various engineering capacities, will 
now be in charge of design, development and engineering. He 
succeeds M. P. Penn, who has resigned. 


Eric J. Young has joined Production Methods, Inc., New 
York City, as senior design engineer. Engaged in the electronic 
and mechanical engineering fields for more than 20 years, among 
other companies Mr. Young has been with Western Electric. 


Adelbert E. Joost has been appointed as electrical engineer 
to the research staff of Battelle Memorial Institute, Columbus, 
Ohio. He is assigned to the division of industrial physics. Mr. 
Joost was formerly associated with Sylvania Electric Products. 


Robert A. Nisbet has been appointed superintendent of the 
Waterford, N. Y., Works of the General Electric Co. Chem- 
ical Department. These works, which are now under construc- 
tion, will be used for the manufacture of silicone products. 
Mr. Nisbet joined G-E in 1926. 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis., has ap- 
pointed T. G. A. Sillers as engineer in charge of development, 
switchgear and control sections and E. J. Rathsack as engineer 
in charge of the electronic group. Mr. Siller, who joined the 
company in 1925, was assistant engineer in charge of switchgear 
design. Mr. Rathsack, who has been with Allis-Chalmers since 
1944, has served as engineer and acting engineer in charge of 
the electronic devices section of the electrical department. 


J. R. Esposito has been elected a vice-president of Inter- 
chemical Corp., New York City. J. G. Morris, formerly 
executive vice-president of the Finishes Division of Inter- 
chemical, succeeds Mr. Esposito as president of that division. 


The Clark Controller Co., Cleveland, has elected Robert H. 
Hoge as president and W. H. Williams as chairman of the 
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MASSIVE 


25% More 
Capacity 


WINDING CORE 


Another exclusive Hardwick 
Hindle advantage is this great 
ceramic core of unusually large 
cross section for the wattage 
rating—more wire, more sur- 
face and, less temperature rise. 

And between this ceramic 
winding core and the rugged 
die cast base there is ample 
space for full ventilation to in- 
sure low operating tempera- 
ture for the mounting panel. 

This is only one of several 
exclusive features. Let us tell 
you of other Hardwick-Hindle 
advantages in this and in other 
rheostats, as well as in our 
resistors. 

Our engineering service is 
always available for specific 
problems. Write us today. 


RHEOSTATS and RESISTORS 








HARDWICK, HINDLE, INC. 


Subsidiary of THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. 
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board. Mr. Hoge has been with the company for 10 years, 
serving in various capacities from application engineer through 
vice-president and general manager. Mr. Williams, one of the 
founders of the company, served as a vice-president for 20 
years and most recently was president of the company, 


R. C. Sogge, assistant manager of General Electric Co.’s 
General Station Divisions, Schenectady, N. Y., has been ap- 
pointed manager of the Standards Division. He succeeds Lee 
F. Adams who has been named standards consultant. This 
change was made in order to allow Mr. Adams to devote the 
necessary time to his duties as president of the U. S. National 
Committee of the International Electrotechnical Commission 
and as vice-chairman of the Standards Council of the Amer- 
ican Standards Association. Mr. Adams has been with G-E 
since 1906. Mr. Sogge has been with the company since 1916. 


















Lee F. Adams R. C. Sogge 

H. J. French has been elected a vice-president of The Inter- 
national Nickel Co., Inc., New York City. Mr. French, who 
has been with the company since 1929, has served as assistant 
manager of the development and research division since 1943. 
He was recently appointed an assistant vice-president of The 
International Nickel Co. of Canada, Ltd. 


John J. Glauber has been named chief engineer in charge 
of engineering and development of radio transmitting tubes for 
the United Electronics Co., Newark, N. J. He was formerly 
with Federal Telecommunications Laboratories. Mr. Glauber 
is a senior member of the Institute of Radio Engineers. 


R. O. Whitesell, formerly chief engineer, rectifier division, 
P. R. Mallory & Co., is now a partner in the firm of Engi- 
neering Products, Indianapolis, Ind. 


General Electric Co. has named Clarence H. Slayton, Jr., 
as engineering manager of the compound division of the Chem- 
ical Department, Pittsfield, Mass. Mr. Slayton, who has been 
with G-E since 1944, was previously mechanical engineer .with 
the plastics division, which has recently been divided into two 
divisions, the compound division and the plastics division. 


Walter A. Weiss has been appointed supervisor of quality 
control for all the plants of the Radio Tube Division of Syl- 
vania Electric Products, Inc. With the company since 1941, 
he was supervisor of quality control for the Emporium, Pa., 
plant. He will continue to make his headquarters there. Mr. 
Weiss is a member of several professional societies. 


Dr. Igor N. Zavarine has been appointed to the metallurgi- 
cal research staff of Sylvania Electric Products Inc., Bayside, 
N. Y. Dr. Zavarine was professor of physical metallurgy at 
the Massachusetts Institute of Technology. 


L. A. McNabb, formerly with the Bell & Howell Co. as 
vice-president in charge of engineering and production, has 
started a new company, The L. A. McNabb Co., which will 
offer complete product engineering service. The offices and 
laboratories are located at 4623 North Western Ave., Chicago 25. 


John E. Payne has been named headquarters industrial 
sales manager by Westinghouse Electric Corp., Pittsburgh, Pa. 
Mr. Payne succeeds C. B. Stainback who was appointed in- 
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You put Sight Glasses in your 

ance so that your customers can 

internal conditions while the device is in service. 
Naturally the sight glass must have definite quali- 
ties if it is to do its job well. 

Kopp Glass has made a specialty of Sight Glasses. 
Some types must be ground and polished. For 
many applications, heat-resistance is needed. Some 
must meet underwriter’s approval. Where a high 
internal pressure exists, high strength glass is used, 
designed to permit tight clamping pressures. Some 
of our sight glasses are designed to magnify for 
easy reading of dial figures. 
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As shown above, shapes of Kopp Sight Glasses 
include: squares, rectangles, flat rounds, convex 
rounds, dome-shaped pieces. Sizes are from a 
fraction of an inch to several inches across. 

Use our extensive experience to assure the 
satisfactory performance of your sight glasses. We 
will be glad to work with you in establishing a 
design, and it will pay you to make sure that this 
important component is in competent hands. 


KOPP GLASS, !x¢. 


Swissvale, Pa. 





ASTA Electrically Operated Seuctehes 


Ly ania) 
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CONTROLS 


These ASCO DC High Current, Low Voltage Switches are 
designed to minimize voltage drop. Copper sections are 
generously sized; pure metal contact surfaces are extra 
large; joints are reduced to a minimum. Realizing that these 
switches may operate on as low as 6 volts, everything pos- 
sible has been done to remove restrictions to flow of cur- 
rent. They are patterned after the ASCO Transfer and Re- 
mote Control Switches noted for their high thermal capacity. 


Types available have the following specifications: 


1. Magnetically Held 

. Mechanically Held 

. Single Throw 

. Double Throw 

. Open or Enclosed 

. AC or DC Operating Coil to 600 Volts 


If you are designing or operating DC plating processes, 
battery chargers, starting motors for diesel or gasoline en- 
gines, remote control systems, you should be interested in 
these high current, low voltage DC Switches. In writing for 
further information, tell us about your problem. 


Others in the Series on Specialized Electromagnetic 
Controls are: 


No. 1. Solenoids 
No. 2. Magnetically Held Field Discharge Switches 
No. 3. Mechanically Held Field Discharge Switches 


eS - 


Catalog 120S2. 2 pole double throw 1200 
ampere mechanically held electricall 
operated design with convenient manua 
operating device. 


Catalog 111S2. 1 pole 1500 
ampere magnetically held 
electrically operated de- 
sign with AC operator. 


Automatic Transfer Switches, Remote 
Control Switches, Contactors, Relays 


Automatic Switch Co. 


49B East 1ith Street New York 3, N. Y. 


We also manufacture a complete line of Solenoid Operated 
Valves for Automatic and Remote Control of Liquids and Gases 
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dustrial syndicate manager to coordinate the company’s overall 
apparatus sales activities. Mr. Payne joined Westinghouse in 
1925. Prior to his new appointment, he was manager of indus- 
trial sales for the central district. 


John E. Payne Hugh Kelly 

Perfex Corp., Milwaukee, Wis., has named Hugh Kelly 
as chief engineer and has elected V. Robins Tate as executive 
vice-president. Mr. Kelly joined Perfex in 1935 as chief de- 
signer. Previously he was with Time-O-Stat Controls Co. 
and Minneapolis-Honeywell Regulator Co. Mr. Tate, with 
the company since 1934, was most recently vice-president. He, 
too, was with Time-O-Stat and Minneapolis-Honeywell before 
coming to Perfex. 


Robert W. Cornell has been elected a vice-president by 
The Parker Appliance Co. In his new position, he will be 
responsible for all manufacturing and related activities of the 
company in Cleveland. Mr. Cornell was with The Reliance 
Electric & Engineering Co. before joining Parker in 1946. 


John R. Munn, former president of the Elastic Stop Nut 
Corporation of America, Union, N. J., has been elected chair- 
man of the board of directors. William F. McGuinness, 
former vice-president, has been elected president of the company. 
Mr. Munn succeeds John F. Casey, Sr., who has retired. 


Joseph E. Rogers has been elected a director and member 
of the executive committee of Jack & Heintz Precision Indus- 
tries, Inc., Cleveland. Until his retirement last year, he was 
president of Addressograph-Multigraph Corp. 


Cutler-Hammer, Inc., Milwaukee, Wis., has appointed B. 
M. Horter as director of purchases for all the company’s plants 
He was formerly purchasing agent for the Milwaukee factory. 


Joseph T. Ryerson & Son, Inc., Chicago, has appointed 
Charles S. Hegel as manager of the Stainless Steel Division 
and John W. Queen as manager of the Alloy Steel Division. 
G. Van Dyke, former head of the Ryerson Special Steels 
Division, has retired. 


George D. Becker has been elected vice-president in charge 
of manufacturing at Soreng Manufacturing Corp. He will be 
in charge of all plants in Chicago as well as Fremont, Ohio. 
He has resigned his position as director and vice-president in 
charge of manufacturing of Multi Products, Inc., Chicago. 


E. R. Godfrey, general manager of the Frigidaire Division, 
Dayton, Ohio, has been elected a vice-president of General 
Motors Corp. He will continue in his present position. Mr. 
Godfrey has been with the company and one of its predecessors, 
the old Remy Electric Co., for 28 years. 


J. C. Boyton, founder and president of Adalet Manufac- 
turing Co., Cleveland, has sold his interests in and severed 
his connections with the company. Henry D. Stecher is 
now president of Adalet. 
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DESIGN FOR A BONUS 
IN LIGHTNESS! 


FREE MOTION with these textile knitting machine needle bars 


of American Magnesium, which reciprocate at high speeds 
with minimum vibration, show long service life. 


CAST by the permanent-mold process, American Magnesium 
provides close tolerances, less finish allowance, high-speed 
machining to a fine finish. 


DESIGNING with American Magnesium offers no radical prob- 
lems. Thickening of cross sections, careful blending and filleting 


section junctions, are examples of the simple changes necessary. 
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role; swing . 

and higher speeds. 35% lighter than 

um, 75% lighter than steel, American 

© ium gives you motion unhampered by 

“hea vy weight . . . and production savings, also. 

Com plex parts may be cast, forged, drawn or 

extruded in this pyr feather light metal. It 

machines easily, at high speeds is easily 
welded. 

How to design? Draw freely upon light metal 
know-how—the 59 years’ experience of Alumi- 
num Company of America. Not only for design 
and production help, but for our knowledge of 
the economics of light metals that will help 
you use magnesium where it should be used.” 

Take your first step toward a bonus in light- 
ness today. Write for “Designing With Mag- 
nesium”’, sent on request, or call your near- 
est Alcoa sales office. ALUMINUM COMPANY 
OF AMERICA, sales agent for American 
Magnesium Products, 1715 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


MAGNESIUM | = 
“Ss om 


AMERICAN 
MAGNESIUM 
CORPORATION 












LITERATURE... . Yours for the Asking 


Copies of the material reviewed here are available to engineers or 









executives engaged in product development. Write on your letterhead 





Solderless Wiring Devices 

An unusually effective tab-indexed catalog of solderless wir- 
ing devices provides the engineer with selection data in con- 
venient graphical form. Various terminals are described in 
detail, complete with photomicrographs of pressure “crimps,” 
charts, and cross-sectional drawings. A terminal selector chart 
and a card of actual samples of various terminals are other fea- 
tures of the catalog. Aircraft-Marine Products, Inc., 1521-35 
N. Fourth St., Harrisburg, Pa. 


Blind Rivet Data Book 

New edition of the 40-page “Rivnut Data Book” has been 
made available. It contains description of the construction of 
regular and special rivets, and lists sizes, dimensions and other 
specification data. Ten pages of test data are included. The 
B. F. Goodrich Co., Dept. EM-37, Akron, Ohio. 


Induction Motors 

Totally-enclosed, fan-cooled, squirrel-cage, induction motors 
are described in a four-page bulletin (No. C-125). Motors 
come in frame-sizes 224 to 326 for 2- and 3-phase circuits. 
Structural details are illustrated, and in addition there is a 
large cross-sectional view of the motor. Reliance Electric & 
Engineering Co., 1054 Ivanhoe Rd., Cleveland 10. 


Electrical Insulating Materials 

Handy pocket-size 43-page booklet (Vol. 12, No. 1) provides 
catalog data on various electrical insulating materials such as 
glass fiber, insulating papers, asbestos sleeving, varnish tubing, 
mica tape, etc. Mitchell-Rand Insulation Co., Inc., 51 Murray 
St., New York 7. 


Fuses 

A wide range of fuses and related items for circuit protec- 
tion is described in a 24-page illustrated catalog (No. 9). Stand- 
ard fuses are illustrated and complete specifications are given. 
Time-current curves are shown, and considerable application 
data are provided. Littelfuse, Inc., 4757 N. Ravenswood Ave., 
Chicago 40. 


Tube Fittings . 

Manufacturing and engineering facilities for the production 
of tube fittings, flexible hose assemblies, valves, and related 
items are presented in a 32-page profusely illustrated brochure 
(No. W-1108). The Weatherhead Co., 300 E. 13lst St. 
Cleveland 8. 


Squirrel-Cage Induction Motor 

Novel four-page folder (No. 188) die-cut in the shape of a 
motor shows cutaway views and structural details of a heavy- 
duty induction motor in ratings from 100 to 1000 hp, 1800 rpm 
and lower. Motor has drip- and splash-proof features. Electric 
Machinery Mfg. Co., 1331 Tyler, N. E., Minneapolis 13. 


Multi-V Belts 

Catalog leaflets (Nos. 2170 and 2175) contain technical data 
on multi-V belts and on sheaves to be used with such belts. 
The B. F. Goodrich Co., Dept. EM-37, Akron, Ohio. 


Steatite Ceramic Insulation 
Sixteen-page booklet -illustrates manufacturing methods used 
in the production of steatite ceramic parts for electrical ap- 
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direct to the sponsoring manufacturers, at the addresses indicated. 





plications and also illustrates typical parts of this character. 
D. M. Steward Mfg. Co., Chattanooga 1, Tenn. 


Plastics Data 

Molding facilities for various types of plastics materials such 
as polystyrene, silicone rubber, polyvinyls, etc., are described in 
a 20-page booklet (No. AC 509). Typical parts made from 
these plastics are illustrated and property tables as well as other 
specifications are included. Acadia Synthetic Products Divi- 
sion, Western Felt Works, 4035-4117 Ogden Ave., Chicago 23. 


Bronze Bearings 

Eighty-page catalog (No. 460) contains comprehensive data 
on a wide range of bronze bushings, bearings, and bar bronze. 
Progressive size listings are included and illustrations are pro- 
vided. Electric motor service bearings are cataloged according 
to make of motor in addition to a progressive size listing and 
a numerical listing. Johnson Bronze Co., 570 South Mill St., 
New Castle, Pa. 


Aluminum Castings © ; 

A 12-page reference catalog on aluminum permanent-mold 
and sand-castings contains useful information for machine de- 
signers. In addition to photographs and general description of 
the two basic methods, the catalog includes 2 full-page tables 
listing aluminum alloys according to ASTM and SAE designa- 
tions, relative compositions and typical properties. General 
Aluminum Mfg. Co., 3027 E. 55th St., Cleveland 4. 


Flexible Coupling 

Complete technical data describing a 3-piece gear-tooth flex 
ible coupling is contained in a four-page pamphlet. Industrial 
Machine Works, Inc., South Hanover, Mass. 


Powder Metallurgy 

Revised 44-page catalog contains basic data on powdered 
metal parts and powdered metal bearings. Particularly inter- 
esting is the section devoted to design of powdered parts. The 
catalog is fully illustrated, contains many cross-sectional dia- 
grams as well as much graphical and tabular data on properties 
and performance. In the section devoted to powdered metal 
bearings, specifications for several new sizes are included. Key- 
stone Carbon Co., Inc., Saint Marys, Pa. 


Pressure Connectors 

Twelve-page folding leaflet describes a line of pressure-type 
solderless connectors. Leaflet provides in concise form illustra- 
tions, specifications and application data. The Thomas & Betts 
Co., Inc., 36 Butler Stt, Elizabeth 1, N. J. 


Indicating Instruments 

Four-page concise catalog provides a selection guide to the 
manufacturer’s line of electrical indicating instruments as well 
as to other equipment, such as circuit breakers, etc. Roller- 
Smith, Division Realty and Industrial Corp., Bethlehem, Pa 


Synthetic Rubber Data 

Spiral-bound 38-page technical data book (No. AC 510) 
contains illustrations and descriptive captions of typical molded, 
extruded and other types of parts made from synthetic rubber. 
In addition to these data, the booklet presents results of the 
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his can happen to the cord 
on your equipment 


The finest 

electrical appliance 
loses prestige when 
its cord begins to 


look like this..... 


WHY NOT PROTECT THE GOOD NAME OF YOUR PRODUCT BY 
PROTECTING ITS CORD...WITH A JACKET OF DU PONT NEOPRENE? 


HIS unretouched photograph shows what can 
happen to a kitchen appliance cord when exposed 
to common kitchen hazards. . . oil, heat from the 
stove, fats, grease and soapy water. The appliance 
itself is still in good order . . . proof of its quality. 
But the owner had a good reason to be annoyed at 
the cord. It failed—was no longer safe —and had 
to be replaced. 
This wouldn’t have happened to a neoprene- 
jacketed cord. For neoprene resists all the deterio- 
rating influences that cause early failure of ordinary 


Here’s Why Neoprene 
DOES SO MANY JOBS SO WELL! 


* High tensile strength, resilience, low permanent distortion. 

* Tough and durable, resists abrasion and cutting. 

* Superior resistance to sunlight, aging, ozone, and heat. 

» Resistance to deterioration by oils, solvents, chemicals, acids. 
» Superior air-retention, low permeability to gases and fluids. 


x Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 


BETTER THINGS FOR BETTER LIVING 


« THROUGH CHEMISTRY 
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cord jackets. . 
pounds, aging. 

The cord is an integral part of any piece of elec- 
trical equipment. It’s good business to supply a 
neoprene-jacketed cord. 

Quality tools deserve quality cord. 

Write for your free subscription to The Neoprene 
Notebook. You may profit from the interesting stories 
about neoprene and its numerous applications. Write 
E. I. du Pont de Nemours & Co. (Inc.), Rubber 
Chemicals Division F-4, Wilmington 98, Delaware. 


. heat, oils, greases, cleaning com- 


For Better Equipment, Specify 


== Th 
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DELIVERY 


DONGAN 


CONTROL 


Used on magnetic 


DONGAN ELECTRIC MFG. CO. 


Available in 30, 40, 55, 
65 and 75 watt ratings. 


* 













Maximum resistance values 
of 10,000, 20,000, 35,- 
000, 45,000 and 50,000 
ohms, respectively. 


* 
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“PM” TYPE 


TRANSFORMERS 





breakers, cabinets, etc., 
outside mounting where lower 
than line voltage is desired. 
Equipped with nipple and lock- 
nut for knockout mounting. 
Made in 50-60 cy.—460/230 
volts primary, 115 volts second- 
ary. Capacities up to 150 V.A. 










- ries ZT Greenohms are de- : . ‘ . 
Mounting screws or rods be rae aaasiaen, aims | Fundamentals of Industrial Electronic Circuits—Walther 
slip through aligned units can be banked and connected to- | 
mounting collars, rigidly gesher or separately as required. Each unit pp. $4.50. 
holding assembly together. insulated from mounting, so that each re- 
sistor is isolated from bank forindependent | trial ¢lectronics, starting from a general knowledge of elec- 
connections. These units lend themselves | 


Each unit surrounded by particularly well to handy resistance net- 
air for maximum hect works in tight spots. y% Write for Engi- 
radiation. neering Bulletin No. 113. 





company’s evaluation of compounds made from various types 
of synthetic rubber when exposed to oils, fuels, and solvents. 
General background data on principal synthetic rubbers are 
included. Acadia Synthetic Products Division, Western Felt 
Works, 4035-4117 Ogden Ave., Chicago 23. 
















Copper-Base Alloys 

A set of 19 mimeographed sheets identified as Bulletin D-2383 
provides a thorough compilation of welding and composition 
data on some 313 copper-base alloys. Ampco Metal, Inc., 1745 
| §S. 38th St., Milwaukee 4. 






















Synthetic Plastic Finishes 
An eight-page full-color booklet contains a description of 
two specially developed synthetic finishes that may be applied 
to wood, metal, composition or plastic surfaces and stimulates 
various fine cabinet woods or marbles. These two materials 
(Sans-Arb and Sans-Marb plastic veneer) find application in 
radio cabinets, electric lamps, etc. The Meyercord Co., 5323 
| W. Lake St., Chicago 44. 
































Aluminum Machining Manual 

A 96-page manual dealing with basic information on machining 
aluminum alloys on automatic screw machines has been made 
available. Aluminum Company of America, 2179 Gulf Bldg., 
Pittsburgh 19, 
















Welding Design Data 

Considerations involved in designing welded products are 
analyzed in machine design application sheet No. 97, one of 
a technical series. The Lincoln Electric Co., Dept. 392, Cleve- 
land 1. 













| Research Facilities 
An 80-page directory of research and development facilities 
| at educational institutions in New York State available to in- 
dustrial concerns has been published by the New York State 
Department of Commerce, 112 State St., Albany 7, N. Y. 












Pressure Reducing Valves 

Pressure reducing and regulating valves for various applica- 
tions are described in a four-page bulletin (No. 199). In addi- 
tion to describing standard items, there are also data on special 
types to meet specific design requireménts. A. W. Cash Valve 
Manufacturing Corp., Wabash and Morgan, Decatur 80, III. 













Mica Capacitor Chart 

Handy vest-pocketsize chart (No. 100-394) lists standard 
color codes for mica capacitors. Cornell-Dubilier Electric Corp., 
Dept. H-3, South Plainfield, N. J. 



















Plastics Molding Facilities 

Molding facilities for various plastics materials are described 
in an eight-page illustrated booklet. Industrial Molded Prod- 
ucts Co., Inc., 5201 Avondale Ave., Chicago 30. 






BOOK REVIEW 





Richter. McGraw-Hill Book Company, New York. 569 







This book covers the ground of a complete course in indus- 






tricity and considering in turn the emission of free electrons, 
rectifiers, triodes, multigrid tubes, tuned circuits and oscillators, 
gaseous tubes, photocells and cathode-ray tubes. This is all 
presented in a manner suited to readers with engineering back- 
grounds but without mathematics more difficult than simple 
algebra. The author is with Allis-Chalmers Manufacturing 
Company and has taught extension classes at the University 
of Wisconsin for the past ten years. The book is based largely 
upon that experience. It is an excellent text book but could 
be easily read by any technically minded person wishing to 
| become proficient in electronic theory and terminology. 
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MECHANICAL FACTORS 







Troubles arising from dirt on contact surfaces will be minimized if the 
contacts operate with surfaces in a vertical plane (as shown to right). 








With material and design 
determined, as best suited 


to your contact require- 







ments, several other fac- 


tors are to be taken into 





consideration for the ut- : : = 
Chattering or bouncing may In opened position correct space 


most dependability. The be reduced by firm closing maintained between contacts 
s . of contacts. helps reduce arcing. 
mechanical operation of 
the product should be made as favorable to contacts as possible. This involves 
plane of operation — pressures space between contacts — prevention of chatter 


or bounce, etc. 


COOPERATION with you on these or any other points, without obligation, is 
COIS i, part of the Fansteel Consulting and Laboratory Service. Before ordering, bring 


rt a nt your individual problems to Fansteel for prompt and thorough handling, in strict- 


CL 


est confidence. You have available here, the counsel of engineers of long specialized 
training and many years of experience in the operation of contacts, throughout 
the field, under the entire range of conditions. The laboratories of Fansteel, world’s 
foremost maker of electrical contacts, are most modernly equipped. Every test 


applying to your individual needs, can be readily and conclusively made. Results 
Coverage is comprehensive in : ot . ‘ ° ° : 
this NEW booklet for engineers of this preliminary investigation often mean cost saving, as well as superior, long: 
—contacts materials, design, lived, trouble-free performance. 

ratings, etc., with illustrations, 


and graphs. It should be in 


“o° _PANGTEEL seca 


WORLD'S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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IT DOES THE JOB OF SOLID SILVER 


Fe HE Yours at Low Cost... 


Als 


'S72LVER 
| OVERLAY 


You needn't worry about today’s high silver costs because 

you can use General Plate Laminated Silver Metals and get solid 

silver performance at a fraction of the price of solid silver. 

Here’s how you save money and get the desired performance 

characteristics, too. General Plate Laminated Metals are made by 

permanently bonding thin layers of silver or other precious metals 

to thicker inexpensive base metals. Thus you get the precious metal performance 

at a cost slightly higher than the cost of the base metal. 

Among the advantages of General Plate Laminated Metals, you get better electrical 
conductivity, high corrosion resistance, workability, ease of fabrication, better 

spring properties, long wearing life and structural and mechanical properties not obtainable 
with single solid precious metals. 

General Plate Laminated Metals are available in sheet, wire and tube form with precious 
metal on one side, or both sides in practically any combination. 

Investigate the advantages of General Plate Laminated Metals, today. 


Wire for information. 
GENERAL PLATE DIVISION 
of Metals and Controls Corporation 


ATTLEBORO, MASSACHUSETTS 
50 Church St., New York, N.Y.; 205 W. Wacker Drive, Chicago, lll.; 2635 Page Drive, Altadena, California; Grant Bidg., Pittsburgh, Pd, 
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SEND FOR MOTOR BULLETIN 5000 


THE BROWN-BROCKMEYER COMPANY 


LEADING INDEPENDENT MOTOR MANUFACTURER 


1030-1046 SMITHVILLE ROAD 


DAYTON 1, OHIO 
PLANTS AT DAYTON. WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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RESISTANCE 
SPOT WELDERS: 


TYPES AVAILABLE: Rocker Arm, 
Press, Portable or Gun, and some 
Multi-Electrode types, in well- 
known makes. Motor, air, hydrau- 
lic or manual operation; rated 
from 10 to 400 KVA; 220-440 volt, 
60 cycle, single phase; throat 
depths 8" to 48"; synchronous and 
non-synchronous. 


CONDITION: Mostly used, some 
unused. 


RESISTANCE 
SEAM WELDERS: 


TYPES AVAILABLE: Longitudinal, 
Circular, and Universal; also 
Multi-Electrode types. 


RANGE OF SPECIFICATIONS AND 
CONDITION: Same asSpot Welders. 


OTHER TYPES: Butt and Flash re- 
sistance welders; and Stored 
Energy Spot Welders up to 50 
KW and 48" throat depth (also a 
few machines of greater capacity). 


All welders are sold under existing 
priority regulations. VETERANS 
OF WORLD WAR II are invited 
to be certified at the War Assets 
Administration Certifying Office 
serving their area, and then to 
purchase the materials offered 
herein. é 
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can buy at a very low percent- 
age of present market costs resistance welding 
equipment built by the leaders in the industry. 
This equipment is now available for immediate 
delivery and can be put right into the pro- 
duction line. 


This equipment can be inspected at most Regional Offices, but the 

large inventories are located at: 

Birmingham + Boston + Detroit + Los Angeles + Minneapolis 
New Orleans «+ Philadelphia + St. Louis 

Write to these Regional Offices asking that your name be added to 

the mailing lists for this type of equipment. 

EXPORTERS: Your business is solicited. an inquiries regard- 


ing export control should be referred to the Office of Inter- 
national Trade, Department of Commerce, Washington, D.C. 


OFFICE Of GENERAL DIiSPOSA&l 


& 
Offices located at: Atlanta +» Birmingham « Boston + Charlotte « Chicago pr 
Cincinnati » Cleveland + Dallas + Denver + Detroit + Fort Worth « Helena + Houston 
Jacksonville » Kansas City, Mo. « Little Rock « Los Angeles + Louisville + Minneapolis 
Nashville « New Orleans »« New York « Omaha « Philadelphia + Portland, Ore. « Richmond 
Salt Lake City + St.Louis + San Antonio © Sanfrancisco + Seattle + Spokane + Tulsa 1047 
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FOR DEPENDABLE SPRING ACTION 
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Miscellaneous aircraft instrument spring parts of Bridgeport’s Improved 
Phosphor Bronze, made by California Spring Company of Los Angeles, Calif. 


The development of more electronic apparatus and 
the wider use of automatic equipment operated by 
switches, relays and similar devices for electrical and 
mechanical applications make necessary the best 


available spring materials for dependable operation. 


Phosphor bronze spring material, when properly 
made, has the necessary tensile and yield strengths, 
high fatigue resistance and special spring properties 
so essential for exacting applications. These fine prop- 
erties are found in Bridgeport’s Phosphor Bronze, 


which has been improved through rigid laboratory 


/ IMPROVED 


control and better processing methods. 


Whether you make switches, relays, condensers, 
instruments or other equipment, it will pay you to 
check with the nearest Bridgeport office for informa- 
tion regarding one of the many fine alloys available 


at Bridgeport. 


“By 4” BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. ¢ _ Established 1865 


BRASS + COPPER - BRONZE + DURONZE - SILICON BRONZE 
ALUMINUM BRONZE + CUPRO NICKEL ~ NICKEL SILVER 
Rod «+ Strip + Wire + Tubing 


— A PRODUCT OF 


BRIDGEPORT BRASS 
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Telephone switchboard plugs must be rugged 
to “take’’ constant, rough handling; yet do an 
efficient, trouble-free insulating job. That's 
why National Vulcanized Fibre has long been 
“standard” for this application. 








Higher Operating Efficiency 


at Lower Operating Costs 


«te NATIONAL VULCANIZED FIBRE 






Whether it’s on punishment-taking 
switchboard plugs, or on your own 
products or equipment—you’re sure of 
increased performance and reduced main- 
tenance costs with National Vulcanized Fibre! 
One of the strongest materials per unit weight known, 
this tough, rugged material can really “take it.’ Because of 
its rare combination of properties, versatile National Vulcanized 
Fibre is efficiently, economically suited for countless applications. 
Here’s why: Resilient. Light-weight (about half that of aluminum). 
Easily machined and formed. Outstanding impact, tensile and 
dielectric strength. Resistant to wear and abrasion. 
If you're looking for a material to 
give your products or equipment 
higher operating efficiency at lower 
operating costs—you're wise to 
switch now to National Vulcanized 
Fibre. Write for complete details. 






































NATIONAL VULCANIZED FIBRE CO. 


Offices in Principal Cities 





Wilmington 99, Delaware 
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The range of products and aN 
parts where plastic and , 
metals can be combined 
to decided advantage is 
growing rapidly . . . costs 
are cut... streamlined design becomes prac- 
tical . . . color can be readily incorporated. 
For instance, this Auto-Lite distributor cap 
assures the highly important precision posi- 
tioning of the metal contacts, provides a 
high insulation factor, gives low-cost con- 
struction .. . and even this utilitarian item 
shows the modern color eye appeal possible 
through plastics. The nipples are plastic, 
too, in a material which resists both ozone 
and oil in breakdown tests far surpassing 
any normal field conditions. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 


Detroit 2, Michigan Bay City, Michigan 


Tune in the Auto-Lite Radio Show Starring Dick Haymes 
Every Thursday Night, 9:00 P.M.—E.T. on CBS 


Distributor cap of plastics and 
metals, nipples of Elastomeric 
plastic, together with distribu- 
tor and spark plug wires; all 
precision manufactured by 


Auto-Lite. 
a7 


See our catalog in Sweet's 
File for Product Designers. 





A Good Example 


of Deep-Drawing in Light Aluminum Stock 


Pictured here is an aluminum case for a portable electric megaphone* (which, 
incidentally, amplifies the human voice 2500 times, and delivers messages with 
clarity over distances of more than a mile). This case measures 12’’ x 8’’ x 8”’ 
and was deep drawn from 52S aluminum .040” thick. Tools had to be pre- 
cisely designed and drawing operations carefully controlled to avoid tearing 
such thin stock. However, with 63 years of experience in handling all types of 
precision work, the job presented no particular problem to Presteel engineers. 
Presteel also welcomes any intricate problem in part or product redesign which 
may be solved by the use 
of modern high-speed 
presses. Send samples or Worcester PRESSED S¥eet Co. 
blueprints. CR pe aa es roe 

*Guided Radio Corp. N.Y.C. 


A bf =: 
604 BARBER AVENUE, WORCESTER 6, MASS. 
Representatives in Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronto 
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PIONEERS 
IN PROTECTION 


‘PRODUCERS orixcdoens 
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_. for finishing Mela. _Wood...crc Plastic... 
M:W’s Versatile COPRENE ENAMELS 


fermulaled wih a modified synthetic subber tase 


From production to sales — for automobiles or tiny cabinets — the 
advantages of Coprene Enamels can erase many a worry like magic. 
With lacquer-like speed, air-drying Coprene Enamels harden 
throughout to a tough finish much like baked enamel. For baking, 
Coprene Enamels can be formulated to meet almost any schedules. 
Yet, either baked or air-dried — because of the modified synthetic 
rubber base — Coprene finishes are unusually flexible . . . can take 
all kinds of punishment without cracking, peeling or chipping. 
And they’re resistant to chemicals, heat, cold, water and exposure 
to weather. 


In addition to this remarkable durability, Coprene Enamels also 
add shining beauty to any product — clear and in a variety of colors 
— as a plain enamel or metallic finish. You can apply Coprene with 
the spray or dip method. For all the facts, write for Technical Data 
Bulletin 111. 


goes ecelh finishing frrotlems 


// & WALDSTEIN. COMPANY iwi: 
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An exclusive feature of the Fairbanks- 
Morse general-purpose motor in the 
popular sizes is its cross-flow ventilation. 
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Air is taken in at each end, flows 
through separated passages across the 
stator core, and is exhausted simultane- 
ously at both ends, as shown by arrows 
on the cut-away view. The results—uni- 









ee 





ie 
$: 
4 
atk 











mes form cooling, freedom from hot spots, Pe 
. oe -» longer motor life. Cs 
eve i ¥ 
gore Cross-flow ventilation as wellas other jet 
ig i advanced features put this motor out in we 
PAg 3 front in stamina, in protection, and in *e 
tae versatility. Fairbanks, Morse & Co., 
© 






Chicago 5, Illinois. 
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ana Every good feature you could ask! 
* 

erpue Copperspun Rotor * Centrifugally cast in one 

le eey piece—and of copper. 

FOP er5. 







Protected Frame * Excludes dripping liquids 
and falling particles. 

Ball Bearings * Sealed in and protected. 
Recessed Conduit Box * Permits neat installa- 
tions in close quarters. Conventional box 
also provided. 

Adaptability * Frame gives protection in any 
mounting position. 

& Balanced Characteristics * A 40°C. motor with 
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tab .3" high efficiency and power factor, and excel- 
a Le lent starting and accelerating torques. 
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SPEED » ECONOMY » DURABILITY 


WIRE OR ROD 


_. The D. E. Makepeace Company has long * 
' pioneered in the development of silver | 
solders. With more than a half century of | 
accumulated experience behind us, we have, 
| today, developed a variety of silver-brazing _ 
| alloys to meet practically every industrial 
STC en | requirement. 


These solders flow easily, penetrate 
“deeply and diffuse evenly. The joints so © 
' affected are stronger, in most instances, than _ 
» the parts joined and the junction is durable, © 
| ductile, leakproof, corrosion resistant, and | 
| high in electrical and thermal conductivity. 


Today, preplaced solder rings or solder | 
washers and induction heating are revolu- | 
Ftionizing former soldering methods. Like- | 
“wise, modern alloys and light gauge metals, | 
likely to be damaged by high temperature © 
“brazing or welding, have been particularly. 7 
. F dided by the use of our low temperature, | 
Ackil Pos fast spreading silver solders. 


a ee ce | Should you have a special soldering or © 
ee | brazing ploblem, our fully equipped re- 


BURRED SOLDER 


POWDERED SOLDER 


© service. Our informative folder listing pre- 

E cious metal solders, with helpful melting and 
flow-point tables, will be sent you upon 
request. 


PRODUCTS 


SHEETS + WIRE + TUBING + SOLDERS + FABRICATED PARTS AND ASSEMBLIES 


D. E. MAKEPEACE COMPANY 


Main Office and Plant, Attleboro, Massachusetts 
NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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WIRE 


DISCS - 


SOLDER FILLED 


search and testing laboratory is at your © hele ada 
4 SHEET + 


WIRE 





@ BUILT BY THE BROWN-BROCKMEYER co. 


With SKF Ball Bearings 


Furnished with plastic eye-shields curved have minimum frictional drag, low oper- 
to the contour of the wheels, this DeLuxe ating temperature at high speed and effec- 
1, and 1 h.p. Bench Grinder in 7”, 8” and tive sealing that assures grease retention 
10” wheel sizes depends upon its motor over a great range of speeds because of the 
for a full measure of performance. In turn, elasticity of the felt fibers in their seals. 
its motor depends upon SKF Ball Bear- Bearing performance means motor per- 
ings. From the instant the power is turned formance and motor performance means 
on, | pele Bearings roll smoothly, Production. 6235 
steadily an economically, assuring lon d : . 

Saar aie. They save oct Saale oe 4 SKF IND USTRIE S, INC. 


seals fit within standard SAE widths. They Front St. & Erie Ave., Philadelphia 32, Pa. 


BALL AND ROLLER 
BEARINGS 
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Distributed by 
INSULATION MANUFACTURERS. INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 


Means a Lot of Different Things 
to a Lot of Different Designers 


Some designers choose felt for its resili- 
ency; others for firmness. Some see it as the 
perfect wicking material; others as the 
best lubrication seal. 


Felt is funny that way. It can be processed 
to almost any consistency from the soft- 
ness of a puppy's ear to the hardness of a 
seasoned maple board. 


It won't ravel, shred or fray — can be die- 
cut, punched, skived, chiseled, 

turned, scarfed, ground or other- 

wise processed by simple and 

common methods. 


It is unaffected by normal atmo- 
spheric conditions — moisture, 
sun, heat, cold; won't deterio- 


rate with age or use; doesn't suffer from 
exposure to oil or gasoline. 

The Felters Company designs felts of qual- 
ity, weight and thickness to fit amy design 
requirements — cuts them to the exact 
shape and size needed. 

The Felters Company, 210-U South Street, Boston 11, 
Mass. Offices: New Y ork, Philadelphia, Chicago, Detroit. 


Sales Representatives: San Francisco, St. Louis. Mills: John- 
son City, NewYork; Millbury, Mass.; Jackson, Mich. 
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into America’s 


“f(aele products 


This small sturdy motor 

can be readily adapted 
to a wide range of industrial 
applications. 


Rugged construction is a * 
major factor in the reli- 
ability of this motor widely 
used in the field of mech- 
anized equipment. 


Small series universal 
motor parts specially de- 


signed for food-mixers and 
sewing machines. 
Ld 


Base-mounted explosion- . 
proof aircraft geared 
fuel transfer pump motor. 


SPECIAL 


@ Good Performance 
@ Dependability 

@ Light Weight 

@ Compactness 

@ Appearance Appeal 
@ Value Appeal 


® Low Maintenance 


These qualities are a valuable 
asset to any product requiring 
a special application motor. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


APPLICATION 


FRACTIONAL HORSEPOWER 
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many difficult installations, 
Ansonia Ankoseal insulated wires 
and cables retain their flexibility 
though subject to a wide range of 
temperatures, hard usage 
and frequent bending 


and twisting. 


Ansonia not only offers Ankoseal to meet a 
variety of insulating problems but our 
engineering staff has designed many 
cables for specific purposes. 
You are invited to consult us regarding 
your wire or cable problems. 


IA ELECTRICAL DIVISION 
ECTICUT of ; 
NOMA ELECTRIC CORPORATION, NEW YORK, N. Y. 
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MIDGETS INDUSTRIAL TYPES 
LARGE POWER TYPES (up to 60 
amperes) 


“MEMORY” Bare (mechanical latch, 
electrica re-set) 
THE RIGH 
T RELAY 


SENSITIVE LOW -POWER 


INSTRUMENT CONTROLLED 
FOR YOUR 


CONTACT (swing types: 


pole APPLICATION 


E (ratchet and multi 
types) 


SEQUENC 


DIRECT CURRENT (“Nuteracker” types) 
LAMP CONTROL 


HIGH-VOLTAGE 
GENERAL PURPOSE TYPES 
CLOSE DIFFERENTIAL 


POLARIZED 
VIBRATION-RESISTANT OVERLOAD 
INDUSTRIAL MOTOR REVERSING 


TELEPHONE AUXILIARY SIGNALLING 
COMBINATIONS 
(inertia, motor-operated 


TIME DELAY 
d thermal types) 


an 


The 
tremendous number 
| a of S 
eee ke 2 : truthers-Dunn Relays 
was possible to meet most | 
| | : | s specific i 

3 — | cations 

from standard types. All 
rypes. are highl 
y 


adaptable as 
to c ar ; 
contact, coil and mounting a 
¢ arrangements 
STRUTHERS -DU } 
-DUNN 
, INC. ¢ 146-150 N. 13th ST., PHILADELPH 
a IA 7, PA. 
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STRUTHERS-DUNN 
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CAPACITRONS... 


! Engineered for On-the-Job 
: DEPENDABILITY! 


CAPACITRONS are Available 
in a Wide Variety of Types and Sizes 


Capacitron designs and manufacturing processes provide extra 
safety factors that mean greater reliability and performance. 
Continuous laboratory work carried on jointly with production 
operations under the finest quality control systems in the indus- 
try make this possible. It’s one of the basic reasons why Capaci- 
trons are uniformly good—why they steadily gain preference 
with buyers who demand the finest. If your schedule calls for 
premium quality, let us tell you more about Capacitrons and 
why their adoption will cost you no more. 


The CAPACITRON Company 


849 N. KEDZIE AVENUE CHICAGO 51, ILLINOIS 
TELEPHONE VAN Buren 3322 


CAPACITRONS—The Result of 17 Years in Capacitor Manufacturing 
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Hamilton Movement Used in 


Railway Special Watches 


INSIDE RIVERSIDE 


Our wide-spread reputation 
Qs specialists in the non-fer- 
rous industry is, we believe, 
a direct. reflection of our 
painstaking research and 
care in treating each prob- 
lem individually. Box score 
to date: Production of 50 
distinct alloys for customers’ 


individual requirements. 


For more than 55 years the Hamilton Watch Company has turned out railroad, 
navigation and personal-timepieces of meticulous accuracy. And the makers of the 


famous “Watch of Railroad: Accuracy" have long been a customer of Riverside 


Plates and bridges in the movements of Hamilton Watches are Riverside Nickel Silver 
9 for three important reasons: 1. Riverside Nickel Silver, though tough, is easy to 
machine in any manner, providing great strength in tapped holes. It is highly resistant 
to wear, fatigue and corrosion. 2. It is easily worked and gives utmost satisfaction 
in fabrication and performance. 3. Riverside Nickel Silver is silvery white clear 


through. It takes a high polish or a fine damaskeen-type finish. 


Riverside Nickel Silver is widely used whenever a combination of beauty, durability 


and economy is essential in a metal. 


For more information and interesting catalogs about Riverside Nickel Silver and Riverside's 


two other alloys, Phosphor Bronze and Beryllium Copper, write today 


THE RIVERSIDE METAL COMPANY 
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MADISON-KIPP 


Die Casting 


ILL 


Thin Sections...Light...Strome 
Durable...Pleasing Appearance 


The success story of the die casting process is based on two factors, i.e., the 
excellence of its craftsmen — mechanics and engineers — and their rest- 
lessness. Month after month there are new developments in die casting. 

Month after month more designers incorporate die castings in their pro- 
ducts . . . The aluminum ironer extension wing here illustrated is 

only .080” thin, but with ribs and extended edges it has a strength ratio 

of many times normal load . . . For plain or intricate parts required in large 


quantities die castings very often offer distinct advantages. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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No, our advertising department didn’t forget to put a picture in the frame—actually 
we are illustrating a point that is important to users of small carbon steel tubing. 


IN MANY CASES SUPERIOR TUBING LOSES ITS IDENTITY—because it becomes machine 
parts, pressure lines, electrical connectors, bushings, spacers, valve parts, aircraft structural 
members, even parts of toys—few of which are recognizable as tubing as we produce it. 
And on This Fact Hangs Superior’s Place in Your Picture 
It takes “Superior grade” carbon steel tubing to meet your requirements 
for forming, bending, machining, threading, flaring, tapering, and slitting. What you 
can do in your fabricating is a direct function of the operations at our mill. 
Superior fine small carbon steel tubing is available in many sizes from warehouse stock 
of selected Steel Distributors all over the Country—or is produced to your specifications by 


Superior and sold through these distributors. If you don’t know whom to contact 
in your locality, write us direct. 


a 
TUBING 
name IN ene Z. 
THE 


SUPERIOR TUBE COMPANY 
2021 Germantown Avenue 
Norristown, Pennsylvania 
APRIL 1947 
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Available in popular sizes and ranges for switch- 
board and panel requirements; including DC, 
AC (power frequencies and radio frequencies) 
rectifier types, and DB meters. Ask your local 
WESTON representative for full details, or write 
...Weston Electrical Instrument Corporation, 582 
Frelinghuysen Avenue, Newark 5, New Jersey. 
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Single-row radial ball bearing 


Prelubricated to last for years 
and sealed with integral steel 
shields 


Wire spring in base for 
grounding electrical 
charges 


Inch-dimension bore sizes up to 
1%," for popular shaft sizes. 


Housing of high-grade, long-life 
molded synthetic rubber, into 
which bearing is fitted. For extra 
rigidity, cadmium plated steel 
strap is available. 


Steel bushing 
reinforced 


bolt holes 


H™: A BEARING BARGAIN for manufacturers of small fans, 
domestic heating, ventilating and air-conditioning equip- 
ment, and small conveyor systems. In one economy-priced 
package you get low starting torque to save motors, up to 10% 
power saving, automatic lubrication, self-maintenance, and 
faster, simpler assembly . . . all wrapped up in a noise and 
vibration absorbing synthetic rubber mounting. It’s a com- 


.. « @lso rubber ood : : : ; 
mounted flange petitive advantage for you tagged with a bargain price. Write 
and cylindrical car- for descriptive folder showing complete line of rubber-mounted 
tridg . . . . er . 

— units. The Fafnir Bearing Company, New Britain, Conn. 


MOST COMPLETE LINE IN AMERICA 
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When you buy or specify solder 


look for This Name—here’s why 


Federated Metals is first with a complete line of solders. In any analysis, for any purpose, in 
every commercial or special shape, Federated should be your first call when you have 

a metal joining problem. » Federated is first in the non-ferrous field with its chemical and 
metallurgical facilities. When you buy Federated products, you have access to all 

this technical help. ® Federated is first with its nation-wide network of 11 manufacturing 
plants. You have more sources of supply, more opportunities for better service, all with the 
protection of Federated’s quality control. » Federated is first in convenience, 

too; there are 25 Federated sales offices to serve you from coast to coast. For the 

office nearest you, consult your phone book or write Federated Metals Division, 

American Smelting and Refining Company, 120 Broadway, 


New York 5, New York. 


Sedewidec’ METAS DIVISION 


AMERICAN SMELTING AND REFINING COMPANY 


JMLCOF-C VE 
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WELDING SILVER CONTACTS 
TO BI-METALLIC STRIP 


For production of their new 
electrically heated blanket con- 
trol, General Electric at Bridge- 
port uses man-sized production 
on a non-ferrous combination 
. . silver contact to a bi-metallic 
strip. Each T-W Bench Welder 
produces an hourly average of 
400 uniform parts. Projection 
welding isthe only method which 
provides speed plus precision 
quality for volume production of 
small parts, such as this one. 


You can join almost any combination of 
metals by resistance welding, including the 
alloys of steel, copper, nickel, aluminum, magnesium, 
_-- as well as molybdenum, tungsten, invar, stainless steel, 
and others. 
You can spot weld small parts or large parts, \ 
thick to thick, thin to thin, or intricate 
shapes. Taylor-Winfield makes welders 
for any size job. 
\ Spot and projection welding on these 
combinations of materials gives two dis- 
tinct advantages . . . rapid fire production 
plus uniform quality on every weld. No guess- 
work. Easy loading and unloading, too. 


Ask Tay lor-Winfield for assist- ( 
| 


ance in putting resistance 
welding (spot, projec- TAYLOR: 
tion, seam or flash- 
butt) to work for you. “WINFIELD 
THE TAYLOR-WINFIELD CORPORATION 


WARREN e OHIO RESISTANCE WELDE RS 


ak) 
| 
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The combination of AMP Solderless Terminals and 
the new, high-speed AMP Pneumatic Hand Tool are enabling motor 
manufacturers to produce motors stabilized to a degree never 
before possible—and at lower cost! 


This is just one example of a production problem solved by AMP 
specialists in solderless wire termination. 


If your product is electrically wired, why not let AMP engineers 
show you how AMP Solderless Wiring Devices can speed up your 
production, reduce your costs, improve the quality of your product ? 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 North 4th Street, Harrisburg, Pa. 


“PRECISION ENCINEERING a APPLIED TO THE ENO OF A wiRt™ 
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You've sure come to the 
right place, Mister!... 


A carload of brass lipstick containers? A 
quantity of copper rivets? A mile of fine, 
gleaming brass pipe? 


Yes, Mister, see Chase, the Nation's 
Headquarters for Copper and Brass. 


A nationwide network of 20 Chase ware- 
houses makes it simple for you to place 
orders. Small quantities may be filled from 
warehouse stock. Larger orders are passed 
on to a big Chase mill or factory. 


We still can’t fill all orders yet. . . but our 
assistance in planning the use of copper and 
brass . . . our suggestions on ordering fabri- 
cated parts . . . our advice on new alloys... 
are yours for the asking. Just get in touch 
with your nearest Chase warehouse. We'll 
be glad to help. Chase Brass & Copper Co. 
Incorporated, Waterbury 91, Conn. A Sub- 
sidiary of Kennecott Copper Corporation. 


& Chase 


BRASS & COPPER CO. ee ee 
This is the Chase Network —handies? way to buy brass INCORPORATED 


ALBANY? ATLANTAT BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON} INDIANAPOLIS JACKSONVILLE¢ KANSAS CITY,MO. LOS ANGELES MILWAUKEE 


MINNEAPOLIS NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON? (tindicotes Soles Office Only) 
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LITTLE BOLTS 
DO BIG JOBS 
for 
Heating Equipment 
Manufacturers 


Tre development of modern 
home heating equipment is high- 
lighted by its clean appearance, 


controls the quality of its prod- compact size, high efficiency and 
ucts from billet to final threading fully automatic operation. Not so ob- 


DID YOU KNOW that Buffalo 
Bolt has its own rolling mill and 


. the latter operation being 


vious—though equally important—is the 
illustrated above. 


part played by present-day fasteners in the 
assembly of this equipment . . . fasteners 
such as the special Circle ® Bolt illustrated 
which is used in large volume by leading radiator 
manufacturers. 
Circle © Bolts and Nuts are produced to meet the re- 
quirements of the most advanced equipment designs, 
These famous fasteners, standard or special, are noted for 
their uniform size and strength ... qualities that keep assembly 
lines moving with maximum efficiency... qualities that contribute to 
the appearance and durability of the equipment on which they are used. 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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Nason 


IATL STE 


= battery fast charger manufacturer required 130 
c.f.m. air delivery to properly cool the rectifier plates. 
Space limited fan size to 9”. Laboratory operation of this 
unit by Torrington engineers disclosed that the air inlet 
passages were so small and the outlet so positioned and 
restricted that the 9” fan blade and motor speed being 
used merely recirculated air within the cabinet. 
Increasing the fan speed to 4,000 r.p.m. would have 
provided the 130 c.f.m. — but this would be an imprac- 
tical solution. To change the air passages would involve 
costly redesigning of the entire unit. With further study, 
Torrington engineers were able to recommend the use 
of a4'4” Airotor Blower Wheel with housing. This simple 


CHANGES SAVED 


and gauge 
Torringr™ 


solution provided 160 c.f.m. at .2” static pressure and 
1550 r.p.m., with 1/50 hp. 

Supplying a happy ending to problem stories like this 
is an everyday experience for Torrington engineers. How- 
ever, to protect yourself completely against possible delay 
or design changes, recognize that the application of forced 
air is an integral part of product design, and consult 
Torrington while the design is in its early stages. 


© JRIR IN G ot 


AIRISTOCRAT FAN BLADES * AIROTOR BLOWER WHEELS * IMPROVE PRODUCT PERFORMANCE 
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and (OG, worries like these... 


OVERSTRESSING e 


You get an extra margin of safety when you use Monel 
nuts, bolts and screws. For, tests show that Monel has 45% 
higher strength ...35% more ductility than ordinary car- 
bon steel. This combination enables Monel fastenings to 
take more punishment from sudden shock, twisting, and 
excessive loads. 







@ HEAT...OR SUB-ZERO COLD 


Use Monel wherever fastenings must withstand high heat 
without burning or stretching...or wherever fastenings 
must resist low temperatures without snapping apart. For, 
Monel becomes steadily stronger, with no loss of toughness, 
right down to 423 degrees below zero F. 





CORROSION > 


Monel fastenings resist most acids, caustics, salts, food 
products and fumes. That is why they can stand up where 
corrosion destroys ordinary fastenings. 






@ rust 


Fastenings of Monel cannot rust or dezincify...never bind 
or freeze. They won’t discolor fine fabrics or finishes. 






Where to get MONEL fastenings: 


If your regular supplier cannot furnish the Monel fastenings you want 
immediately, get in touch with your nearest source of supply listed below. 


EAGLE METALS CO., Portland, Seattle J. M. TULL METAL & SUPPLY CO., 
HENDRIE & BOLTHOFFM&SCO.,Denver Atlonta 




























4. You can have METAL GOODS CORPORATION, sane ge re 
yailable for every ee pins. _and Dallas, Houston, New Orleans, Tulsa ee - % - nae Boston, 
f tenings a ; rivets, ’ 1 uUTTalo, ework, ew Tork, 
You'll find Monel Osrits, screws, washers, eng problem and we'll Hae tert ees COMPANY, LTD., philadelphia, Syracuse, New Haven 
Monel screws ings. Tell us eg a | fastenings you requir Los Angeles, San Francisco 
many special fastening®: 1. of the Mone STEEL SALES CORP., Chicago, WILLIAMS AND COMPANY, INC., 
be glad to send yo Detroit, Indianapolis, Milwaukee, Cincinnati, Cleveland, Columbus, 





Minneapolis, St. Louis Pittsburgh, Toledo 





*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 
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FACTS WORTH NOTING 


IRCON INSULATION CEMENT 
FOR ELECTRIC HEATERS 


TAM zircon cement 31568-H has been developed to meet all five major 


requirements of insulation cements: ]1—easy application: 2—refractoriness: 


3—certain limiting values to current leakage at operating wattgge, under 


humid condition’; and under an externally applied stress voltage: 4—stability 


° P 
of insulation and structure through a 1000 hour-life test: 5— reasonable cost. 


Performance indicates an outstanding group of compositions, both electri- 
2 


cally and ceramically. The results listed below apply to a particular structure 


for cement applied in a specific manner. Any variation may alter results. 


DRY PRESS FLAT IRON 


CEMENT OPERATING LEAKAGE 


31568-H 0.002 M. 


A. 


HUMIDIFICATION LEAKAGE RETURN TO NORMAL 


0.2 15 to 30 seconds 


In dry press work insulation thickness is relatively greater than other assemblies which accounts for 


the very low values obtained. 


STRIP HEATERS 


Operating Leakage 

Heater cold stress voltage 700 
Heater cold stress voltage 1500 
Heater hot stress voltage 700 
Heater hot stress voltage 1500 


TITANIUM ALLOY 


© . 
SR er li ed 
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= 0.002 M. A. 
0.1 M.A, 
0.7 M.A. 
0.00 M.A. 
04° M.A. 


MUD CAST RANGE ELEMENT 


Leakage at operating wattage = 0.055 M.A. 
Leakage after humidification 3.2 M.A. 


Returns to normal in 15 to 30 seconds after 
current is turned on. 


MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 





Sa Ti 


SE a tT 


(TRADEMARK REG. U.S. PAT. OFF.) 


HAS PERMITTED 
SUBSTANTIAL RE- 
DUCTIONS IN BOTH 
THE SIZE ano WEIGHT 
of MANY OIL-FILLED 
CAPACITOR TYPES 


T. y P, fi C. & l f Greatly Increased Life 


for Fluorescent Lamp Capacitors 


The application of Vitamin Q dielectric to Sprague 
Fluorescent Lamp Ballast Capacitors has established new, 
higher standards of performance under all conditions of 
use. Standard 31/4, mfd. 330 volt capacitors in 2” round 
containers were tested competitively for 750 hours at 
575v. A-C at 85°C. in still air. Not one of the Sprague 
Capacitors failed. All competing units by three other 
manufacturers failed within four hours. Write for 
Sprague Technical Data Bulletin No. 3200. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 
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SET YOUR OWN PRICE 
IN SEALED BID SALES 


G.: your bearings from the $20,000,000 
stock now being sold by WAA. Friction 
and anti-friction bearings and components 
in all sizes and types are included in this 
stock. Many sizes are available in produc- 
tion-run quantities. Set your own price on 
what you need and submit your bid. Get 
all pertinent information from your nearest 
WAA Regional Office—go there to make 


your own inspection. 


OFFICE OF GENERAL Disposal 


Offices located at: Atlanta + Birmingham + Boston + Charlotte + Chicago 

Cincinnati + Cleveland « Dallas + Denver « Detroit + Fort Worth « Helena « Houston 
Jacksonville + Kansas City, Mo. « Little Rock « Los Angeles «+ Lovisville + Minneapolis 
Nashville - New Orleans « New York « Omaha « Philadelphia « Portland, Ore. « Richmond 
Salt Lake City + St.Louis + San Antonio «+ Sanfrancisco + Seattle « Spokano «+ Tulsa 


Sales of bearings will be held at fre- 
quent intervals. To receive information 
on future sales, write, wire or phone the 
Regional Offices listed below asking 
that your name be placed on their mail- 
ing lists. 


BOSTON - CINCINNATI + CHICAGO - ST. LOUIS 
CLEVELAND + LOS ANGELES +» NEW YORK 
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CURRENT 
CONVERSION 


_ with AT R 


QUALITY PRODUCTS 


| pc instruments phosphor 
perfectly a ed jewel sup- 


ce weights 
tures ene 


@ Alnico Magnets in al 


bronze control springs — 
— non-shifting balan a 
rior construction 


Ray er supe a eristics. we 

BATTERY ELIMINATORS 1 cer eee cl chests ay, a 
For Converting A.C. to D.C. 1 Alt ranges AC OF — aul 
New Models . . . Designed for Testing D.C. Elec- 8 sizes, “~ r spe 
trical Apparatus on Regular A.C. lines. Equipped eee Inquiries invited for yo" 
with Full-Wave Dry Disc Type Rectifier, Assuring i - STRUMENT © 
Noiseless, Interference-Free Operation and Extreme « 
Long Life and Reliability. 
@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 

@ Fully Automatic and Fool-Proof. 


bles Burlin 
ports 





ments. 


oMPANY 


on, towa 


cific require 


Burlinget 


WHAT'S NEW ABOUT 
LOW POWER 
INVERTERS YOUR COMPANY? 


For Inverting D.C. to A.C. @ Handling of news in ELECTRICAL 


a a eh omen ._. « Designed for Oper- - 4 MANUFACTURING is no routine matter. Each 
H 8 F Ot \. Motors, Electric Razors, and a news item is carefully selected, edited, written 
ost of Other Small A.C. Devices from D.C. Voltage 


Sources. to fit the reader interest of men engaged in 
product making. And the coverage is both 

ATR complete and timely . . . embracing industry 
highlights, men in industry, company briefs, 

STANDARD | trade association and professional society ac- 
AND HEAVY tivities, and new technical developments. Our 
DUTY readers find these sections “must” items each 


INVERTERS month. Have you made sure that YOUR 


i organization is represented? 
For Inverting D.C. to A.C. 


Specially Designed for Operating A.C. Radios, Tele- Why not check your mailing list immediately 
vision Sets, Amplifiers, Address Systems, and Radio and see to it that the editors of ELECTRICAL 


Test Equipment from D.C. Voltages in Vehicles, ay 
Ships, Trains, Planes, and in D.C. Districts. MANUFACTURING receive promptly all news- 


Write for Our New Catalog—just Off the Press! worthy items dealing with company activities, 
personnel changes, plant expansions, product 


developments, research projects and the like? 
Keep the editors posted so that they can post 
AMERICAN TELEVISION & RADIO CO. others! 
OTe Nae male ak yak ad 


ST. PAUL 1, MINN. U.S.A. 
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...a Short Cut to 
Lower Cost and Better Products 


Two heads are better than one in designing motor- 
driven appliances and equipment to out-perform and 
outsell competitive products. 


That’s why you'll be time and money ahead when 
“You, Us and Co.”—your Engineers and Emerson- 
Electric Engineers—collaborate in “‘blue-printing”’ 
your improved or future new equipment. 


turing short cuts, helps you market your new product 
with a competitive advantage, necessary for profitable 
merchandising. 


At present, Emerson-Electric is booked solid on motor 
orders. But, our Engineering Staff has never been 
longer on down-to-earth ideas—and never more 

willing to share them in suggesting 


and designing money-saving Emerson- 
Electric motor drives for your appli- 
ances or equipment. Your inquiry is 
invited. 


Your own plus Emerson-Electric’s 57 
years of engineering experience helps 
you eliminate costly engineering back- 
tracking, provides possible manufac- 


EMERSON-ELECTRIC 
MOTORS 
1/29 to 5H.P. A.C. & D.C. 


THE EMERSON ELECTRIC MANUFACTURING CO., ST. LOUIS 21, MO. 


Branches: New York ¢ Chicago « Cincinnati « Detroit]« Los Angeles « Davenport 


is 


EMERSON “fz ELECTRIC 


MOTORS-:-FAN S —_le— ——""3E—" APPLIANCES 
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Guide to Buying 


OAMARU RUA Na) 


@® An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to prod- 
ucts or names listed or failure to include any. Always refer to 
advertisers’ index, preceding back cover, for page number of adver- 


tisers’ latest advertisements. 


Write the Director, Reader Service, 


Electrical Manufacturing, if either product or company information 
sought is not found in these pages. 


ALUMINUM 

Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.” 

Aluminum Research Institute, 111 W. 
Was Chicage 

Federated Metals Div. American caaiee 
S ne Co., 120 Broadway, N 


Tube Co., 2504 Germantown 
Norristown, Pa. (Tubing). 


Superior 
Ave., 


AMMETERS. 
Electrical M 


ANODES, PLATING 

American Brass Co., Waterbury 88, Conn. 
“* Anaconda.”’ 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

tu Pont de Nemours & Co., Inc., E. L, 
Arlington, N. 


See Instruments, 


a 
Federated Metals Div. American Susttios 
i o. 


. ee Co., 120 Broadway, 
inte Yn" Harman, 82 Fulton, New York f, 
N. Y. (Silver). 
Seymour, Conn. 


Seymour Mfg. Ce., 
ARC WELDERS. See Welding Equip- 


ment. 


ARMATURE TWINE. See Cord and 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See Plugs 
and Caps. 


ATTENUATORS. See Resistors, 
Instrument and Radio. 


BALANCING MACHINES 
oo Mfg. Ce., Dept. EM, Rock Island, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 

— Ball and Bearing Co., Ann Arbor, 

SKF Industries, Ine., Philadelphia 34, Pa. 

Strom Steel Ball Ce., 1950 8. 54th Ave., 
Cieero 54, TL 


BASES, MOTOR. See Motor Slide 
Bases. 


BATTERIES, DRY 
Mallory & Co., Inc., P. R., 
Ind. “Tropical.” 


Indianapolis 6, 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extruders. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or Bronzed Backed 
Moraine Products Division of General 
Motors, Dayton, Ohio (Steel-Backed). 


BEARINGS, BALL (Miniature) 

Miniature Precision Beartngs, 
Keene, N. H. 

— -Hoffman Bearings Corp., Stamford, 


Inc., 
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BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

nee Bearings Co., Inc., Poughkeepsie, 


Hoover ‘Ball and Bearing Co., Ann Arbor, 
i 


Mich. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

+ 4 -Hoffman Rearings Corp., Stamford, 
ona. * 

SKF Industries, inc., Philadelphia 34, Pa. 

Timken Roller Bearing Co., Canton 6, 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 

Bound Brook Oil-Less Bearing Co., Bound 
Brook. N. J. (also Graphited Bronze) 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. (Bronze on Steel) “‘Leadoyl.” 

Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 

Moraine Products Division of 
Motors, Dayton, Ohio. 

Morganite, Inc., 3302-48th Ave., 
Island City 1, N. Y. 

National Formetal Co., Inc., 6604 Metta 
Ave., Cleveland 14, Ohio. 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa. 
(Phosphor Bronze Bushings) *‘Elephant.”’ 


BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING (Pow- 
dered Metal) 

sane Bronze Co., 570 Mill. New Castle, 


a. 
Moraine Products Division of 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 
Watertown, Conn. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 
General Electric Co. Plastics Div., 
Chemical Dept., 1 Plastic Ave., Pitts- 
field, Mass. “‘Textolite.”’ 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Park, Ii. 
P. O. Box 


General 


Long 


General 


32 Sunset Ave., 


Richardson Melrose 
“*Insurok.”’ 
Westinghouse Electrie Corp., 


868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) 
Lord Mfg. Co., Erie, 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


Co., 


(Rubber- 
Pa. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ‘‘Hydron.” 


BELT DRIVES. See Drives, V-Belt. 
BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “*Di-Aero.”’ 


BERYLLIUM COPPER 
Wire) 
(See also Tubing, 


(Strip and 


Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. 
Bimetals. 


See Thermostatic 


BITS, SCREW AND BOLT. See 


Socket Screw & Wrench Kits. 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446Q 
Main, Bridgeport, Conn. “‘Black Magic.” 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, 
Angeles 46, Calif. 

Motionair Co., 9242 Beverly Bivd., Beverly 


Hills, Calif. 
Torrington Co., 62 Franklin, 
** Airistoerat.’’ 


Torrington, 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. 


BOXES, METAL. See Cabinets, 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., 105 
8. La Salle, Chicago 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES. BENDING. 
Brakes and Shears. 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaeconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn 
(Also ‘“‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., 
bury 91, Conn. 

Federated Metals Div. American Smelting 
= me Co,, 120 Broadway, N. Y.. 


Hussey & Co., C. G., Pittsburgh, Pa. 
Iisco Copper Tube Products, Inc., 
Gincinnati 27, Ohio (Copper Tubing) 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Scovill Mfg. Co., 18 Mill. Waterbury 91. 
Conn. 

Tube 


Superior 
Ave., Norristown, 


los 


fg. 
Conn. 


See Fasteners. 


Sheet 


See Benders, 


Ine., Water 


Ge., 
Pa. 


2504 Germantown 
(Copper). 


BRAZING ALLOYS, SILVER 

7. Ce., Ine., 118 Astor, Newark 5. 
Callite Tungsten Corp., 544-39th, Union 
City, N. J. 

Chase Brass & Copper Co., 
bury 91, Conn 

General Piate Div., Metals and Controls 
Corp., Attleboro, Mass. 

ee. & Harman, 82 Fulton, New York 7 

Y. ‘‘Easy-Flo’’ ‘‘Sil-Fos.’ 

aieuine Co., D. E., Attleboro, Mass 
Mallory & Co.. Inc., P R., Indianapolis 
6, Ind 


Inc., Water 


. BRONZE. 


BRAZING DISCS, RINGS and 


WASHERS 
American Brass Co., 
Westinghouse Electric Corp., 

868, Pittsburgh 30, Pa. 


Waterbury 88, Con: 
P. O. Bos 


See Brass, Bronze & 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 8. 52na 
Ave., Cicero 50, Ill. “BBB 

Morganite, Inc., 3302-48th Ave., 
Island City 1, N. Y. 

Pure Carbon Co., Inc., 
St. Marys, Pa 

Speer Carbon Co., St. 
“*Multifiex.”’ 

Stackpole Carbon Co., St. 


BUSHINGS 
BEARING. see Bearings and Bushing: 
COMPOSITION. see  Plastics-Custom 
Molders. 
FIBRE. see Fibre. 
GLASS. see Glass, 
MICA. see Mica. 
PORCELAIN. see Ceramics. 


CABINETS, SHEET METAL (Boxes, 
Chassis, Housings, Panels, Racks, 
Tanks 

Karp Metal Products Co., 
Brooklyn 32, N. Y. 

Millen Mfg. Co., Inc., 
Exchange, Malden, Mass. 

Overly-Hautz Co., 11500 Madison Ave. 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 
Cleveland, Ohio 

Worcester Tressed Steel Co., 
Ave., Worcester 6, Mass. 


CABLE. Wire & Cable. 


CABLE ASSEMBLIES and 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 

Aireraft-Marine Products, Inc., 1521-35 N. 
Fourth St., Harrisburg, Pa. ‘“‘AMP." 

Capacitron Co., 849 N. Kedzie Ave., Chi 
cago 51, Ul. ‘“Torridol.’’ 

Cornell Dubilier Electric Corp., 
H-4, South Plainfield, N. J. 
**Dykanol.’’ 

Deutschmann Corp., Tobe, Canton, Mass 
“Tobe"’ “‘Oil-Mites.” 

Electric Auto-Lite Co., Toledo 1, Ohio 

Electrical Reactance Corp., Franklinville 
i Re OP 

Federal Telephone and Kadio Corp., Dept 
L-316, 67 Broad, New York 4, N. ¥ 

General Electric Co., Apparatus Dey 
Schenectady 5, N. Y. “‘Lectrofilm."’ 

Johnson Co., E. F. Waseca, Minn. 

Mallory & Co., Inc., P. K., Indianapolis 6 


Ind. 
Millen Mfg. Co.,  Ine., 
Exchange, Malden, Mass. 
Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. ‘“‘Superex,”’ “‘Solite.” 
Sprague Electric Co., North Adams, Mass 


“Vitamin Q.”’ 

Stackpole Carbon Co., St. Marys, Pa. 

CARBON STEEL. See Steel, 
mercial Grades and Forms. 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings. 
Discs, Piles, Plates, Plungers. 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB.’ 

Morganite, Inc., 3302-48th Ave., 
Island City 1 N. ¥ 

Pure Carbon C 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, I’a 

Stackpole Carbon Co., St. Marys, 


CARTONS AND- CONTAINERS. 
PACKAGING 

Gair Co., Inec., Robert, 
New York 17, N. Y. 

Gaylord Container Corp., 
St. Louis 2, Mo. 


CASTINGS, ALUMINUM (See 
Die Castings) 

Aluminum Company of America, 2179 
Gulf Bldg., Pittsburgh 19, Pa. ‘*Alcoa.” 


CASTINGS: BRASS, BRONZE AND 
COPPER 

Johnson Bronze Co., 570 Mil! 
Ps 

Mallory & Co., Inc., P. R., 
Ind 

Phosphor Bronze Smelting Co., 2200 Wash- 
ington Ave., Philadelphia 46, Pa. 

Scovill Mfg. Co., 18 Mill, Waterbury 9%! 
Conn. 


CASTINGS, DIE. 


CASTINGS, GRAY IRON 
Electric Auto-Lite Co., Port Huron, Mi:! 


Long 
440 Hall Ave., 
Pa 


Pa. 


Marys, 
Marys, 


Technical. 


Inc., 128-30tnh, 


James, 150 
25th, 


603 Barber 
“*presteel 


See 


HAR 


Dept. 
“*Beaver” 


James, 150 


Com 


lone 


Inc., 446 Hall Ay 


Pa 


155 E. 
lll N. 


44th, 


4th 


also 


New Castle 


Indianapolis 6 


See Die Castings. 


CASTINGS, MAGNESIUM 
American Magnesium Corp., 
Aluminum Company of 
Gulf Ridg., Pittsburgh 19. Pa. 


Subsidiary of 
America, 17/5 
“Marlo” 
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elevision is knocking 
at the public's door! 


That’s only one of the thousands of today’s products that re- 
quire new excellence in electrical coils, through and through. 


Precision BOBBINS 


Begin this excellence with ® No insulation strip necessary. 
these superiorities: 


Vist nines thre flancec 
® Spirally wound for ® Vulcanized fibre flanges. 


rreatest strength. : j 
- & Swaged tube ends. Se- 


Better heat dissipation. cure locking. 
Let us make 
Entire assembly im- up samples for 


pregnated—perfect you to your 
Lightest weight. seal. specifications. Ask 


Less moisture absorp- 
tion. 


re i , uy about the new one- 
With Precision Bobbins you insure 


the BASES of your coils. 


piece die-formed coil 


form for speaker coils 


ROUND + SQUARE - RECTANGULAR 
PRECISION PAPER TUBE CO. 


Also mfrs. of Dielectric Paper Tubes, any 
2035 W. Charleston Street, Chicago 47, Illinois 1D. or OD. New Mandrel List available. 








| CATHODE RAY 


| SOCKETS 211 AND 214 SERIES 


CATHODE RAY TUBE CONNECTOR WITH LEADS 
Any requirements in a cathode ray tube connector with proper 
leads attached engineered as an assembly, high safety factors in 
OF o4s-914| all kinds of service. Super-long leakage paths, rounded, “‘corona- 
| Serves | less’’ clips and individual pocket type insulation and strain relief. 


801-5 SHIELDED PLUGS | 2801.5 PLUGS 
AND 411-5 METAL SOCKETS C 
Shielded plug and socket for automobile sets or for any other 
equipment where leads must be shielded and shield grounded 
to chassis. Shield is easy to put on and solder to plug. Supplied 


shielded cable 
with or without shielded cable eae eS 


MINIATURE 
CONNECTORS, MINIATURE CABLE CONNECTORS 
500 SERIES 
Famous for connecting AC motors in combination sets and all 
kinds of “‘through-panel’’ work. Overall diameter only 34”. Save 
labor costs by having our special wire equipment put on leads to 
#200 Series your particular needs. Underwriters approved. 


121-5 MINIATURE PLUGS | 121-5 PLUGS 
AND 441-5 SOCKETS [441-5 SOCKETS 
Compact plug and metal seal socket. Use when you want con- 
nector to come directly out of chassis. Leads to your specifications. 
‘Pocket"’ type individual insulation on each lead and clip. 


AC OUTLET 
AC OUTLET 402AC 


Smallest possible outlet that can be eyeletted or riveted to 
chassis like other components. Tabs designed for easy soldering. 


AC LINE CORDS 202 SERIES 


Detuchable AC line and with socket, neat and compact. Socket 
eyelets or rivets in place like other components. Underwriters 
approved. 


REG. U. S. PAT. OFF. 202 Series 
ao FUSEHOLDER 440FH 
Miniature Incandescent Lamps FUSEHOLDER Here is a fuseholder that rivets or eyelets in place like the 


for all purposes i other components in your set. Cannot twist or turn, has spring 


to eject fuse if it breaks, and make contact at base of fuse and 


prevent rattle. Top contact slotted for easy removal of fuse fer- 
MINIATURE LAMP WORKS 


rule when glass breaks. Tabs are special design for ease in at- 
taching primary leads of ample size. 
Pee MP LASS) mA? LONG ISLAND CITY, N. Y 2 


ALOEN rROOUC COMPANY 6 


BR 
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That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 
















Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 


to Safety. 





















ELECTRICAL DIVISION 






MANUFACTURING CO., INC, 
VALPARAISO, INDIANA 






MGIL 













TRACING CLOTH 
FOR HARD PENCILS 

































@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 
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IMPERIAL PENCIL 
Semis io TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 








See Tracing 





CASTINGS, PHOSPHOR BRONZE CLOTH, TRACING. 


Phosphor Bronze Smelting Co., 2200 Cloth & Paper. 
Washington Ave., Philadelphia 48, Pa. 
phat. COATINGS, PROTECTIVE | 
CASTING, PRECISION (Lost-Wax Bakelite Corp., Unit of Matos, Compigen. 
Process) New York 17, N. Y 


Austenal Laboratories, Inc.. 5932 S. Went- Hollingshead Corp., R. M., Coatings Div., 


Worth Ave., Chicago, Ill. Camden, N. J. (Packaging) “Cocoon.” 

International Nickel Co., 67 Wall, New Interchemical Corp., Finishes Div., Depi 
York 5, N. Y. (Nickel and Alleys) EM-4, 3850 Fifth Ave., New York 1 
**Inco”’ “‘Inconel’’ “‘Monel.’’ N. Y 


See Wire and 








COAXIAL CABLE. 
Cable, Insulated. 


COIL CORES AND FORMS. (See also 
Ceramics; Tubing, Paper) 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 
Sauereisen Cements Co., 1642 Sharpsburg, 


Pittsburgh 15, Pa. . .. Ine., James, 150 
Titanium Alloys Mfg. Co., 111 Broadway, eS te eaiee. Mass. 
New York, N. Y. “TAM.” Paramount Peper Tube Corp., 612 Ls 
fayette, Fort Wayne 2, Ind. 
CEMENT, INSULATING AND SEAL- Precision Paper Tube Co., 2035 W 
ING ee Chtenge o =. . 
nit Union Carbide & Stackpole Carbon Co., ; arys, Pa 
a de” ¥ 58, ok 42nd, (Screw-Type, Molded Iron). 


Carbon Corp., Dept. 
New York 17, N. Y. 
General Electric Co., 


COILS and WINDINGS 


Resin & Insulation 


Materials Div., Chemical Dept., Schenec- Acme Wire Co., 1255 Dixwell Ave., New 
tady 5, N. Y. Haven 14, Conn. 
Cambridge oe Ose 453 Concord 
CEMENTS, LIQUID Ave., Cambridge . $8. 
Ambroid Co., at Franklin, Boston 10, Coto Coil Co., Inc., 65 Pavilion Ave., 
Mags. Providence 5, 1. 
Dano Electric Co., 93 Main, Winsted 
CERAMICS ae 
Electrical Poreelain (A) Oe a Fe SSRs Dir Pa 
Refractory Porcelain (B) Dinion Coil Co., Calendonia, N. Y. 
Steatite (Lava) (C) Electric Auto-Lite Co., Port Huron, Mich. 
Zircon Porcejain (D) Electrical Reactance Corp., Franklinville 
Akron Porcelain Co., 2725 Cory Ave., . a. eee.” 
Akron 14, Ohio Federal Telephone and Radio Corp., Dept. 
American Lava Corp., Chattanooga 5, Tenn. L-316, 67 Broad, New York 4, N. Y. 
““AlSiMag’’ (C). General Electric Co., Apparatus Dept. 
Ceramic Specialities Co., 444 W. Sixth, Schenectady 5, 


East Liverpool, Ohio (A). Gramer Company, 2734 N. Pulaski Road, 


Colonial Insulator Co., 907 Grant, Akron Chieago 89, Ill. ‘‘Gracoil.’’ 
11, Ohio (AB). Nothelfer Winding Laboratories, 11 Albe 
Macomb, marle Ave., Trenton 3, N. J. “NWL.” 


Illinois cme Porcelain Co. 
Th (A Warren. Pa. 


Solar Electric Corp., 
Knoxville 1, 
COIL WINDING MACHINES 


Universal Winding Co., P. 0. Box 1605 
Providence 1, R. I. 


COMMUTATORS 


Knox Sesnchute Corp., 
Tenn. (A). 
Louthan Mfg. Co., 2000 Harvey Ave., 
| East Liverpool, Ohio (A). 
| National Ceramic Co., Trenton 2, N. J. 


(A). 
Plastic Insulator Co., 


Inc., 369 Lexington 
Ave., New York 17, N. Y. (AC). Hillsdale Commutator Co., Hillsdale, Mich 
Porcelain Products, Ine., 1241 W. Front, Homer Commutator Co., Hillsdale, Mich 
Findlay, Ohio (A). ae a a. 1345 Carnegie 
Square Anes 0060 Rivard, Detroit 11, winpert Electric Products Co., 1759 W 
p : Mound, Columbus 16, Ohio ‘“‘Nepco.” 


Muirhead Ave., 


Star Porcelain ig ancy 2249 


Trenton 9, N. J Toledo Standard Commutator Co., 


Smead Ave., Toledo 6, Ohio. 


— a ae ee Chattanooga 1, 
enn. “ te’ (C). 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. COMMUTATOR SAWS and SLOTTERS 
“Insuleon”’ (B). Hullhorst Micro Tool Co., Div., Toledo 
Titanium Alloy Mfg. Co., 111 Broadway, Standard Commutator Co., 2242 Smead 
| _ New York, N. Y. “TAM” (D). Ave., Toledo 6. Ohio, 
Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio. (A). COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 
CHOKES 
Franklinville, COMPOUNDS, VARNISH. See Var 


| Electrical Reactance Corp., 
mY nishes, Compounds and Resins. 


COMPRESSORS, AIR. 
Gast Mfg. Corp., 135 Hinckley, 
Harbor, Mich. (Air Motors). 


Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

Johnson Co. E. F., Waseca, Minn. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden. Mass. 

—-- Co., 4805 Flournoy, Chicago 
44, Ill. 


Benton 


CONDENSERS. See Capacitors. 


CHROME NICKEL ALLOYS. See 
| Resistance Alloys. CONNECTORS, WIRE & CABLE 
| Aireraft-Marine, Products, ine, 1081-98 N 
CIRCUIT BREAKERS ee ee ee 
+ Re put Ps 50 Paris, — a Co., Brockton 64P, Mass 
ewar' » - “Noark.’’ . 7 Cc 
General Electric Co, “Apparatus Dept, Ameren, Biase, Coy ate yeast 
enecta ~ ie ee ” 
— . Se nt 99 «©6—Plum, <i nee N. ¥. ““Hydent, 
renton, N. “HECO.”’ os ~ 
Littelfuse, Ine., 4783 E. Ravenswood Are., Se ae ee 
Chicago 40, Sl. Dante Electric Mfg. Co., Bantam, Conn 
a = 1751 W. Market. Federal Telephone and Radio Corp., Dept. 
ethichem. L-316, 67 Broad, New York 4, N. Y. 
— Electric Mfg. Co., Plainville, general’ Electric Co. Appliance & 
Sonn. 
, Merchandise Dept., Bridgeport 2, Conn 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. “De-ion.” Sa a a 
Iisco Copper Tube & Products, Inc 
CLAMPS, GROUND Cincinnati 27, pte. 
Iisco Copper Tube & Products Co, Johnson Co., E. F., Waseca, Minn. 
Cincinnati 27, Ohio. Krueger & Hudepohl, Third & Vine Sts 
Trico Fuse Mfg. Co., 2948 WN. 5th, Cincinnati 2, Ohio, 
Milwaukee 12, Wis. Millen Mfg. Co., Ine., James, 150 
| solar Electric Corp, Warren, P 
| ar Electric p., Warren, Pa. 
| CLAMPS, HOSE Trumbull Electric Mfg. Co., Plainville, 
Garrett Co., Ine George K., 1421 Conn. 
Chestnut, Philadelphia 2, Pa. 
CONTACTORS, MAGNETIC. See 
CLAMPS, TEST Relays & Contactors. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Trico Fuse Mfg. Co, 2948 N. Sth, CONTACTS AND CONTACT POINTS 
Milwaukee 12, Wis. Beker & Co., Inc., 118 Astor, Newark 5 
CLEANING COMPOUNDS a Co. o C. S., 233 Spring, New York 
Mitchell-Bradford Chemical Co., 2446 Q 
oaiai=. Bridgeport, Conn. cle callite. ungaten Corp., 544-89th, Untor 
akite ucts, ne, ames. : 7 
7 , Cleveland Tungsten, Inc., 10200 Meech 
New York 6, N. ¥. Ave., Cleveland, Ohio. **Clevetung.”’ 
Fansteel Metallurgical Corp., 
CLIPS, SNAP. See Rings, Retainer Chieago, Ill. ‘‘Fasaloy’’ ‘‘Fastell.”’ 


General Plate Div., Metals and Controls 
Corp., Attleboro, "Mass. 

Gibson Electric Co., 9349 Frankstown Ave. 
Pittsburgh 21, Pa. “‘Gibsiloy.’’ 


CLOTH, INSULATING. See Fabrics. 


Insulating. 
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For Toys...Advertising Displays... 


Small Fans — Household Tools and 
hundreds of other applications where 


low power is required. 


Heinze Type F 


SHADED POLE INDUCTION MOTOR 
“TINY—2 9/16” x 2 15/64” 
110 VOLTS 60 CYCLES 

= 3100 RPM FREE SPEED 


‘Heinze Electric Co 


685 Lawrence Street 


IMMEDIATE DELIVERY! 


WALTON WORM SPEED REDUCERS 


Single Reduction Units in 
1¥% H.P. and Less. Ratios 
from 6:1 to 96:1. 


Also Double Reduction Units 
Available in 1/3 H.P. or Less. 


Distributed By 


KAELIN ELECTRIC CO. 
1412 S. Los Angeles St. 
Los Angeles 15, Calif. 
Phone: Richmond 6179 


Fewer parts, more skillful engineering design 
and construction, easy, swift installation . .. and 
copper 99.99% pure... 100% conductive... 
just a few reasons why you should “GO ILSCO 


FOR ‘a. ” 
e for 48-page illustrated catalog 


ILSCO "COPPER TUBE & PRODUCTS, INC. 
Cincinnati, Ohio 
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GRA@QOIL 


“Qne Good Turn -or a Million” 


| %& Here, in expanded plant facilities, GRACOIL Coils and 


Transformers are expertly designed and built to exact speci- 
fications. Plan your next product with GRACOILS. 


ft. 


LAYER-WOUND COIL 


LOW VOLTAGE 
TRANSFORMER 


8Q 


FULLY ENCLOSED GENERATOR 
TRANSFORMER FIELD COIL 


GRACOIL 


“One Good Turn-ora Million” 


Write for New Circular — No Cost—— No Obligation 


THE GRAMER COMPANY 


Established in 1935 
Electrical Coils and Transformers 
2734'N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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MIDGET D 
End 


Also 


ouble- 
Lug shown here 
1vailable 

























The Answer to Hundreds 
of Wiring Jobs... 





C.T.C. MIDGET TERMINAL LUGS 


Machined to Guaranteed Tolerances 








Now you can be sure of having firmly swaged 
terminal posts in the most confined spaces. That’s 
because these tiny, easy-to-solder, silver-plated 
brass C. T. C. Lugs are tested for tolerance to 
+.002” and seat solidly in the board. 

One of the few possible electronic and electrical 
applications listed here might give you an idea... 












Airport, Aircraft & Airway Equipment... Communi- 





cations Systems ... Electro-Medical Apparatus... 





Ignition Equipment... Telegraph Apparatus... 





Wiring Devices 





Besides the cataloged lugs, several non-standard 
toolings are available for quantity production to 
meet unusual conditions. Or, we can quickly pro- 
duce to any specification you desire. 

200 gives full details on the CTC 








Catalog No. line. 
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Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 
Mallory & Co., Inc., P. R., Indianopolis 


6, Ind. 
Stackpole Carbon Co., St. Marys, Pa. 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. “Wilco.” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “‘Heyco.”’ 


CONTRACT SA Ae 
7 Goods Mfg. Co., Manitowoc, 


Amityville, N. Y. 


Colgate Mfg. Corp., 
170 E. 13lst, Cleve- 


National Acme Co... 
land 8, Ohio. 


Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 
Wenco Mfg. Co., 1134 West Hubbard, 


Chicago 22, Ill. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, 
Milwaukee 4, Wis. 

& Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 

Euclid Electrie Mfg. Co., 1335 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 


Arrow- Hart 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

General Electrie Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 
R-B-M Division, Essex Wire Cerp., Dept. 
D, Logansport, In 
D Company, 


Square 4040 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., 146-150 N. 13th, 
Philadelphia 7, Pa. 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 

Ward Leonard Electric Co., 34 South 


Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. 
869, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
Level. See Switches. 


0. Box 





CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 
CONTROLS, PRESSURE and TEN- 

PERATURE 
See also Relays; Switches; Thermo- 
stats. 

Allen-Bradley Co., 1826 8. Second, 
Milwaukee 4, Wis. 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Barber-Colman Co.. Rockford. TIL. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Fenwal, Ine., 51 Pleasant, Ashland, Mass 
“Thermoswitch.”’ 

General Electric Co., Apparatus Dept 
Schenectady 5, N. Y 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Il. 

Minneapolis- fioneywell Regulator Co., 
—, Fourth Ave., S., Minneapolis 8, 

i 

Robertshaw Thermostat Co., Youngwood. 
Spencer Thermostat Co., 103 Forest St., 
Attleboro, ‘Mess. 

Square D Company, 4040 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Eleetric me 34 South Bt., 
Mount Vernon, 

CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors; Switches. 

CONVERTERS, ROTARY. See 
Generators. 

COPPER. See Brass, Bronze and 
Copper. 


COPPER, BERYLLIUM. 
lium Copper. 


See Bery)- 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS, WIRING HARNESSES 
and ASSEMBLIES 

Alden Products Co., Brockton 64P, Mass 

American Electrical Heater Co., Detroit 2, 
Mich 

Arrow-Hart & Hegeman Electric Co., 
Hawthorne, Hartford, Conn. 

Belden Mfg. Co., 4633 West Van Buren 
Chicago 44, Ill. 

Collyer Insulated Wire Co., 245 Roose- 
velt Ave., Pawtucket, R. I 

Cornish Wire Co., Ine., 
York 7, N. Y. “‘Corwico.’’ 

Electric Auto-Lite Co., Port Huron, Mich 
Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. Y 

General Electric Co., Section Y52-32z, 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. ‘‘Flamenol.’’ 

Kellogg Switchboard & Supply Co., 
8S. Cicero Ave., Chicago 38. Ill. 

McGill Mfg. Co., Inc., Valparaiso, 


103 


Ind 








15 Park Row, New 


6650 
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Paranite Wire & Cable Div. Essex Wire 
Corp., Fort Wayne 6, Ind. 

Plastic Wire & Cable Corp., 405 E. Main, 
Jewett City, Conn. **Plasticon.’’ 

R-B-M Division, Essex Wire 
Logansport, Ind, 

Royal Electric Co., Ine., Pawtucket, R. 1. 
United States Rubber Co., 1230 Avenues 
of the Americas, New York 20, N. Y. 
Westinghouse Electrie Corp., P. O. Bax 

868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords 


CORD and TWINE, ARMATURE anda 
COIL 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Company, Dept. 24, P. 0 
Box 1076, Schenectady 1, N. 

Mitchell-Rand Insulation Ce., 
Murray, New York 7, N. Y. 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Cores and 


Forms 


CORES, POWDERED IRON. 
Powdered Metal Products 


CORES, REFACTORY. See Ceramic: 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. Bor 
868, Pittsburgh 30, Pa. “eriperti.” 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9503 Arch, Lancaster 
Pa. 


COTTON SLEEVING. 
and Sleeving. 


COUNTERS, MECHANICAL 
Bristol Company, 153 Bristol Rd., Wa 


bury 91, Conn 
National Acme Cu., 170 E. 131st, Cleveiane 


‘Ine, 51 








See 


See Tubing 


8, Ohio. “‘Chronolog.”’ *‘Namco.” 
Veeder-Root, Inc., Hartford 2%, Conn 
**Countrol.” 







COUPLINGS, FLEXIBLE 

Guardian Products Corp., 216 EB. Mich 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 
Lovejoy Flexible Coupling Ce, 5049 W 
Lake, Chicago 44, Ill. 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp.. 45% Concord 
Ave., Cambridge 38. Mass 

Fex ler al Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. Y 


CUPRO NICKEL. Nicke] 


CUSTOM MOLDERS. See Plastics. 
Custom Molders and Extruders 


See 


DECALCOMANIAS 
Meyercord Co., Dept. 7-2, 58233 W. Lak 
Chicago 44, Ill. 


DIALS, PANEL and INSTRUMENT 
Etching Co. of America, 1520 Montare 
Dept. E-4, Chicago 14, Il 


Hopp Press, Inc., 460 W. S4iu, 
Y 


2 
Millen Mfg. Co., 
change, Malden, 


New Tort 
Inc., James, 150 Es 
Mass. 


DIAL LIGHT ASSEMBLIES. See 


Lights, Pilot & Indicator. 


DIE CASTINGS 
Aluminum Co. of America, 
Bldg., Pittsburgh 19, Pa. 
Electric Auto-Lite Co., Toledo 1, 
(Aluminum & Zinc.) 
Madison-Kipp Corp., 214 Waubess, Madi- 
son 4, Wis. (Aluminum & & Zine.) 
Monarch Aluminum sg 
9301 Detroit Ave., Cleveland 2 Shia 
Front, New 


2179 Gulf 
(Aluminum.) 
Ohio 


New Jersey Zine Co., 160 
York 7, N. Y. (Zine Die Casting 
Alloys.) ‘‘Horsehead.” 


DIE CASTING MACHINES 
ete Press Mfg. Co., Mount Gilead, 


are 2635 Chureh Ave. 


Lester-Phoenix, Inc., 


Cleveland 18, Ohio. 





DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 

Whistler & Sons, Inc., 8. B., 
Road, Buffalo 17, N. Y. 
Perforating. ) 


752 Military 
(Adjustable 


DISCS, BRAZING. See Brazing Discs 
DIVIDERS, VOLTAGE. See Resistors 


DRAFTING EQUIPMENT and 


MATERIALS 
Keuffel & Esser Co., Hoboken, N. J 
**Paragon.”” ; 
Post Co., Frederick, 3650 N. Avondale 


Ave., Chicago 18, II. 
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INSTRUMENTS + EQUIPMENT AND MATERIAL FOR THE ARCHITECT AND ENGINEER 


SCREW MACHINE PRODUCTS | 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


will increase sales 
with 


TRICO OILERS 


Enhance the appearance of your machines 
. safeguard your customers costly in- 
vestment with freedom from bearing fail- 
ures . . . add longer ma- 
chine life . . . assure 
greater production. Mod- 
ernize your machinery with 

TRICO OILERS. 


& 
Write for FREE CATALOG. 
Ti.ere’s a type and style for 


Loose Pulley ‘svery application. 


Constant Level 


Gravity 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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Vomcn 
DRAFTING MACHINE 


Standard Equipment 


© Band covers of steel provide dust 


protection and appearance additions. 
ere 

© Brake efficiency — super smooth 

action—ideal on inclined boards. 
erd 

®@ Color—Restful blue-green and 


brushed chrome add beauty to ma- 


chine efficiency. 


3650 NORTH AVONDALE AVE CHICAGO 18, ILLINOIS 


DETROIT - HOUSTON - CHICAGO ~ LOS ANGELES - MILWAUKEE 


by SLATER 


Scores of satisfied customers 
acknowledge the superior design and 
workmanship of Slater Switches. Their 
value is being constantly proved in thou- 
sands of applications. 


SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V: Catalog No. 100 
Ye” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 


Listed by Underwriters’ Laboratories, Inc. 


ELECTRIC & 


MFG. CO., Inc. 
32-63 56th STREET, WOODSIDE, NEW YORK 


Write tor Bulletin 
—Samples available 
upon request 
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SYNCHRONOUS 




























STARTING LUBRICATING 


















































SYNCHRON-POWERED, PRECISION BUILT 






TIMING MACHINES 






















These power units are built to take it— 
with oil-impregnated double bearings, brass 
gears, hardened steel shafts—and a reputa- 
tion for customer satisfaction that dates a 
quarter of a century. 


SYNCHRON synchronous motors are 
smali—only 234” by 15/16”—with power 
o pull 8 oz. Aidan load continuously at 
1 RPM. This time-tested motor powers the 
SYNCHRON Time Machine, a compact lit- 
with a proved record for sus- 
tained accuracy and reliable service under 
all types of working conditions. 
plete details, write 


For com- 












HANSEN MANUFACTURING CO., 
PRINCETON 3, 


















DRAWN METAL SHAPES. (See also 
Stampings.) 

Colgate Mfg. Corp., Amityville, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

— Mfg. Co., 18 Mill, Waterbury 91, 
onn. 

Whistler & Sons, Inc., 8. B., 752 Military 

Road, Buffalo 17, N. Y. 





Worcester Pressed Steel Co., 603 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.” 

DRIVES, ELECTRONIC 

General Electric Co., Apparatus Dept., 


Schenectady 5, N. Y. ‘“Thy-mo-trol.” 
Reliance Electric & Engineering Co., 1054 

Ivanhoe Road, Cleveland 10, Ohio. “‘V-8."’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. ‘‘Mototrol.”’ 


DRIVES, M-G VARIABLE SPEED 
Unimax Switch Corporation. 460 W. 34th, 
New York 1, N. Y. 


DRIVES, V-BELT 
Dayton Rubber Mfg. 
Goodrich Co., B. F., 

Ohio 


DUPLICATING MACHINES,  DIE- 
LESS. See Benders, Brakes & 
Shears. 


DYNAMOTORS. 
ELECTRICAL SHEETS. 
Electrical. 


ELECTRODES, RESISTANCE 

WELDING 

Mallory & Co., 
Ind. 


Co., Dayton 1, Ohio 
Dept. EM-17, Akron, 


See Generators. 


See Steel, 


Inc., P. R., Indianapolis 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 


ENAMELS. 


EXPRESS SERVICES 
Air Express Div., Railway Express Agency, 
230 Park Ave., N. Y. 17. N. Y¥. 


EYELETS 

American Brass Co., Waterbury 88, Conn. 
“*Tru-F lange.” 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


FABRICS, 
Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving, Varnished; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, Y. “Turbo.’ 

General Electric Co., Section RIMA-278, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Irvington Varnish & Insulater Co., Irving- 
ton 11, N. J. “‘Fibron.” 

Mica Insulator Co., Dept. 24, P. O. Box 
a. Schenectady 1, N. Y. “Empire,” 


233 Water, 


See Lacquers. 


INSULATING (Sheets and 


MitcHell-Rand Insulation Co., Inc., 51 
| Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, x 2 
“‘Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Varslot,”” “‘Vartex.” 


Owens-Corning Fiberglas Corp., Dept. 866, 


Toledo 1, Ohio. ‘‘Fiberglas.’’ 
Varfiex Corp., 305 N. Jay, Rome, N. Y¥. 
“Varglas.”’ 


Westinghouse Electric Corp., P. O. 
868, Pittsburgh 30, Pa. ‘*Tuffernel.’’ 


FAN BLADES. See Blades, 
FANS & BLOWERS 


Fan. 


Heinze Electric Co., 685 Lawrence, 
Lowell, Mass. 
Robbins & Myers, Inc., Motor Div., 
Springfield, Ohio. 
— Electric Mfg. Co., Menominee, 
ich. 
Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. ‘“‘Fasco,”’ “‘Pilot.” 
FASTENERS (Bolts; Pins; Nuts; 
Rivets; Screws; Washers) 
BOLTS and NUTS 
Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 
Sheet Metal, Lock Spring Assembly 
Nuts (D) 


Screw Thread Inserts (E) 


Headed and Rolled Thread Parts— 


Studs, ete. (Cold Upset) (F) 
Aircraft Screw Products Co., 
85th, Long Island City 1, N. 
Thread,” ‘‘Heli-Coil”’ 
E) (A) 
Allmetal Screw Products Co., Dept. EM 
80 Grand, New York 18, N. Y. (A) 


ae 













Inc., 47-23K 
** Aero- 
(Stainless Steel 





Acne, Screw Co., Providence 1, R. 1 
(B) 
Buffalo Bolt Co., North Tonawanda, N. Y 


(A) 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (AC) 

Continental Screw Co., New Bedford, Mass 


(AB) 
Elastic Stop Nut Corp. of America 
Union, N. J. ‘“‘ESNA’’ (C) 
Auto-Lite Co., Toledo 1, Ohio 


he 

(E) 

Harper Co., H. M., 2609 Fletcher, Chicag: 
18, Ill, (ABC) 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio (AB) 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. (B) 


a — Washer Co., Newark 5 
. J. (B) 
New England Screw Co., Keene, N. H. (B 


Palnut ee » 66 Cordier, Irving 


ton 11, N 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 


Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 
meee Prince Mfg. Co., Worcester, Mas: 


( ° 
Scovill Mfg. Co., Waterville Screw Prod 

ucts Div., Waterville 48, Conn. (F 
Shakeproof, Inc., 2501 N. Keeler Ave 

Chicago 39, Ill. (BD) 
Thompson-Bremer & Co., 1640 W. 

bard, Chicago 22, Ill. ‘‘Everlock”’ 
Tinnerman Products, Inc., 2042 Fultor 

Road, Cleveland 138, Ohio. “Spee 
Nuts” (D) 














PINS—Cotter 
Taper (G 
Chase Brass & Copper Co., Waterbury 9) 
Conn. (F) 

Driv-Lok Pin Co., 606 W. Washingtu 
Blvd., Chicago 6, Ill. (G) 

Hubbard Spring Co., M. D., 525 Centra! 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio (F) 


(F); Locking and 


PRE-ASSEMBLED WASHERS anc 
SCREWS 


Kk. J 
Chi 


American Screw Co., Providence 1, 
Central Screw Co., 3501 8S. Shields, 


cago 9, IIL 

Chandler Products Sete 1491 Chardo: 
Cleveland 17, Ohi 

Continental Screw Co., New Bedford, Ma:- 

Corbin Screw Div., American Hardwa:: 
Corp., New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 851 
Cleveland 2, Ohio. 

National Lock Co., Koekford, ML 


New England Screw Co., Keene, N. H 


Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
cago 50, Ill. 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 


Russell, Burdsall & Ward Bolt & Nut Co 
Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, 

Stronghold Screw ” Products, Inc., 212 W 
Hubbard, Chicago 12, IL. 


RECESSED HEAD SCREWS 


Alreraft Screw Products Co., 47-23K 
85th, Long Island City 1, N. ¥. ‘Aero 
Thread.”’ 

Allmetal Screw Products Co., Dept. EM 
80 Grand, New York 13, N. Y. 

American Screw Co., Providence 1, R. | 

Atlantie Screw Works, 85 Charter Oak 


Ave., Hartford 5, Conn. 
Atlas Bolt & Screw Oo., 
Cleveland 10, Ohio. 


1180 Ivanhoe 


Central Screw Co., 3501 8. Shields, Chi 
cago 9, IIL 
Chandler Products Corp., 1481 Chardon 


Cleveland 17, Ohio. 
Chase Brass & Copper Co., Ine., Water 


bury 91, Conn. 
Contineatal Screw Co., New Bedford, Mass 
American Hardware 


Corbin Screw Div., 
Corp., New Britain, Conn. 
cago 18, Ill. 
International Screw Ce., 9446 Roselawr 
Detroit 4, Mich. 
Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio. 
port Ave., Milford, Conn. 
National Lock Co., Rockford, Ill. 
National Screw & Mfg. Co., 2440 E. 75t! 
Cleveland 4, Ohio. 
H. 


Harper Co., H. M., 2609 Fletcher, Ch! 
Ave., 

Milford Rivet & Machine Co,, 871 Bridee 

rr Lock Washer Co., Newark 5 

New England Screw Co., Keene, N. 


Parker-Kalon Corp., 200 Varick, New York 
Y. 





Pawtucket Screw Co., Pawtucket, R. 1. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Ct 
cago 50, Ill. 

Reading Screw Co., 

Reed & Prince Mfg. 


Norristown, Pa. 
Co., Worcester, Mass 


Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Pro 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Il. 

Southington Hardware Mfg. Co., Southing- 
ton, Conn. 

Sterling Bolt Co., 209 W. Jackson, Ch'- 


cago 6, Ill 
Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Ill. 
Wolverine Bolt Co., 9695 Grinnell, De- 
troit 13, Mich. 
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Picture of a Peck 7 | 
customer “worrying” | Le 
about springs for , 
his new products! 





Facetious? Not at all. When bringing out 
new products or revamping old ones, many 
manufacturers leave the worry of spring 
selection largely to our engineers. To them, 
torsion, extension, compression, free length, 
solid height, deflection, space, etc., and the 
properties of the various metals and alloys, 
are all in the day’s work. 








So, if you are ever in any doubt about the springs you 
specify, we will, at your request, analyze your blue prints 
and fit the springs to the functions. 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 
<== sresssessiesssesesssesssstetneresessssspsstteseesseshs eee 
THE PECK SPRING COMPANY 12 GROVE AVE. PLAINVILLE, CONN., U. S. A. 


SIMPLEX 


Lees 
















LATEST TYPE and DESIGN MACHINES 
Especially Suited to Your Industry 


BECHLER 10mm. SWISS Automatie Screw Machines 
Ideal for gauge, instrument and small precision 
long-run parts 

BODINE #40-20 Automatic Universal Drilling 
Machines 


SHUSTER #1, 1%” capacity Wire Straightening and 
cutting Machine 












Priced right — Let us send you full details 


MOREY MACHINERY CO., Inc. 
410 BROOME ST. NEW YORK 13, N. Y. 
Telephone: CAnal 6-5360 


: ee SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 
WV Form Wound ceihadinmes 
Paper Section 
Acetate Bobbin 
Acetate Section 
WV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


Will cut many wires at one time. 
To your specifications 











Capacity up to 1” round, or 3” flat insu- 
lation or ribbon stock. 

Equipped with combination wire guide 
and safeguard. 
High grade tool-steel shear blades always 
engaged. 

Replaceable %,” shear blades can be re- 
ground to insure long life. 

Sturdy construction for heavy duty. 
Foot-pedal operated. 

Overall size 314” x 10” x 6”. 

Ask for your copy of new Bulletin. 

Write for Dealership Plan. 















| BRT SUS LIOR ON | gaseuconmanucActusinng co. 
» 93 MAIN ST. WINSTED, CONN. eae aa Sacra casa sua ee satiaeaie 
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Leer ee 
Stock 


Molded 
Knobs 


3-WAY 


INTERCHANGEABLE POINTER UNITS 



















GRADUATIONS, NUMERALS 
BRANDED IN “DEEP RELIEF” 





The new 3-way stock control knob unit 
shown above answers many problems for 
the engineer. The escutcheon mounts 
to the instrument and the knob mounts 
on the control shaft, rotating freely 
inside the escutcheon. All three pointer 
knobs illustrated may be used in con- 
junction with the escutcheon or used 
singly without escutcheon as desired. 
Graduations, numerals or other mark- 
ings can be branded by Rogon in “‘deep 
relief’ on the escutcheon part at low 
cost. 


RB-20 





RB-30 


Other modernistic, compression molded 
plastic knobs are available from our 
new post-war stock. 


An inquiry on your business letterhead 
will quickly bring descriptive literature 





or samples. Write at once. No obli- 
gation. 
(SS RMR ne RRR a RB-1000 


2001 S. MICHIGAN AVENUE 


ROGAN BROTHERS CHICAGO 16, ILLINOIS 


Compression Molders and Branders of Plastics. 


‘SOCKET WRENCH KIT 


The pocket-sized Hallowell “Socket 
Wrench” Kits contain interchangeable 
6 and 12 pt. hex sockets to fit most all 
hex nuts and bolts from #4 up to 2” 
in their hollow handles. And they have 
a locking swivel bit-chuck for increased 
leverage. 
These Kits are an unusual combination 
of high-grade alloy steel and plastic; the 
hollow plastic handles are light-weight, 
shock-proof, warm to touch; the steel 
tools accurate and clean cut. These com- 
pact, rugged plastic-steel Kits come in 
2 sizes: #75, small; #100, large. 

An ideal gift or prize. 
Available at Dealers throughout the coun- 
try, or write us direct. 


Kits: Pats. Pend. 
Over 44 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX Egy 


Se RCO CON OND LL ULAR 


TUS EL 


















RIVETS 

Allmetal Screw Products ~. ® ae EM, 
80 Grand, New York 13, 

Aluminum Co. of quanée. itr Gulf 
Bldg., Pittsburgh 19, Pa. Alcoa.’ 

Butfalo Bolt Co., North ican mm, ws 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Bivd., Bellwood, Ill. 

du Pont de Nemours & Co., Inc., E. L, 
Wilmington 98, Del. (Explosive) 

Goodrich, B. F., Dept 17, Akron, 


Ohio. “‘Rivnut’’ (Blind) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass. 


SCREWS—Cap and Set, 
(1H); Self-Tapping (J) 
Allen Mfg. Co., Hartford, Conn. (H) 
Alimetal Screw Products Co., Dept. EM, 
80 Grand, New York 13, N. Y. (H) 
American Screw Co., Providence 1, R. I. 
(HJ) 
Bristol Company, 
bury 91, Conn. 
Buffalo Bolt Co., 
H 


(H) 
Chase Brass & Copper Co., 
91, Conn. (H) 
Continental Screw Co., New Bedford, Mass. 
**Holtite,”” ““‘Tap’’ (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 
_ Krome Screw Corp., Hartford, Conn. 

(H) 
Lamson & Sessions Co., 1971 W. 85th, 


Cleveland 2, Ohio (HJ) 
Milford Rivet & Machine Co., 871 Bridge- 


Machine 


153 Bristol Rd., Water- 
SB. ¥. 


Inc., Waterbury 


North Tonawanda, 


port Ave., Milford, Conn. (HJ) 
National Lock Washer Co., Newark 5, 
N. J. (HJ) 
New England Screw Co., Keene, N. H. 
(HJ) 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. (HJ) “‘Gear-Grip’’ 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 


Reed & Prince Mfg. Co., Worcester, Mass. 
(H) 
Scovill Mfg. Co., Waterville Screw Prod- 


ucts Div., Waterville 48, Conn. (HJ) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (HJ) 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘“‘Unbrako”’ (H) 
WASHERS—Flat (K); Lock and 

Spring (L) 

Allmetal Screw Products Ce., Dept. EM, 

80 Grand, New York 13, N. Y. (K) 


Barnes Co., Wallace, Bristol, Conn. 
Chase Brass & Copper Co., Inc., 

bury 91, Conn. (KL) 
Continental Screw Co., 


(KL) 


(K) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5. Ohio (K) 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div., Associated 
Spring Corp.), 1900 Clybourn Ave., Chi- 
cago 14, Ill. 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (K) 


Hubbard Spring Co., 
Ave., Pontiac 12, Mich. 

Lamson & Sessions Co., 
Cleveland 2, Ohio (KL) 

National Lock Washer Co., Newark 5, 
N. J. “‘Kantlink’’ (L) 


(K) 


Palnut Company, Ine., 66 Cordier, Irving- 


ton 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Til. (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. (L) 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 S. Bay, 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn. 

Felt Products Mfg. Co.. 1536 Carroll 
Ave., Chicago 7, III. 

Felters Co., 210-U South, Boston 11, 
Mass. 

Western Felt Works, 4035 Ogden Ave., 


Chicago 23, Til. 


FIBRE-GLASS. 
lating 


See Fabrics, 


FIBRE, PHENOL. See Plastics, Lami- 


nated. 


FIBRE, VULCANIZED (Board, 
Sheet, Rod, Tubing) 


Baer Co., N. 8S., 7-11 Montgomery, Hill- 
side, N. J. 

Continental-Diamond Fibre Co., Newark 
13, Delaware 

Husite Div., The Huse Liberty Mica Co.. 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp 565 W 
Washington Blvd., Chieago 6, IT. 

Mitchell-Rand Insulation Co., Ine., 651 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming 


ton 99, Del. ‘‘Peerless,”’ ‘‘Vulcot.”’ 
Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Co., 
Park Ave., New York, N. Y. 
“Electrite.”’ 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Compounds 


Water- 
New Bedford, Mass. 


M. D., 525 Centra) 
1971 W. Sth, 


Insv- 


230 
“Densite.”” 





FILTER ELEMENTS, POWDERED 


METAL 
Moraine Products, Division. Geners) 
Motors, Dayton, Ohio, ‘‘Porex’’ 


FILTERS, RADIO INTERFERENCE 


Deutschmann Corp., Tobe, Canton, Mass 
**Tobe.”’ 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y, 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

2 © Co., Inc., P. R., Indianapolis 
, Ind. 

Solar Mfg. Corp., 285 Madison Ave. 


New York 17, N. Y. ‘‘Elim-o-stat.”’ 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated 


FLEXIBLE SHAFTING 

Mall Tool Co., 7827 8. Chicago Ave., Chi 
cago 19, Ill. 

Walker-Turner Co., Inc., Plainfield, N. J 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 

a— * en Corp., 35 Water, 


See Wire and 


Cuba, 


Arrow-Hart & Hegeman Electric Co., 108 


Hawthorne, Hartford 6, Conn. 

Capacitron Co., 849 N. Kedzie Ave., Chi 
cago 51, Ill. ‘‘Ballastron.”’ 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

General Electric Co., Section Y52-322, 
Appl. & aenenes Dept., Bridge- 
port 2, Con 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, ‘i. 


Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill 

Solar Electric Corp., Warren. Pa. 

Solar Manufacturing oe. 285 Madison 
Ota, Bs Be 20, 

Sprague Electric Co., North Adams, Mass 

Westinghouse Electric Corp., Box 868, 
Pittsburgh 30, Pa. 


FLUX, SOLDERING. 
Compounds 


FOOT SWITCHES. 


FORGINGS 


Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 
American Brass Co., Waterbury 88, Conn 


**Anaconda.’’ 
Revere Copper & Brass, Inc., 230 Park 
(Non- 


Ave., New York 17, N. Y. 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 

Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., Brockton 64P, Mass 
Dante Electric Mfg. Co., Bantam, Conn. 


See Soldering 


See Switches 


Ilsco Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 
Howard B. Jones Div. Cinch Mfg. Corp., 


2460 W. George, Chicago 18, Il. 
Littelfuse, Inc., 4783 E. Ravenswood Ave., 


Chicago 40, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
Trumbull Electric Mfg. Co., Plainville, 


Conn. 


FUSES 


Dante Electric Mfg. Co., Bantam, Conn 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark.” 
General Electric Apparatus Dept., 


Co., 
Schenectady 5, N. Y. 
Littelfuse, Inc., 4783 E, Ravenswood Ave., 


Chicago 40, Ill. 

Royal Electric Co., Inc., 95 Grand Ave., 
Pawtucket, R. I. 

Solar Electric Corp., Warren, Pa. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., 40 Wall, 
New York 5, N. Y. (‘‘Cerrotru’’ Bis- 
muth; Tin Eutectic ; **Cerrolow" 
Indium) 

Federated Metals Div. American Smelting 


+ anes Co., 120 Broadway, N. Y., 


GAGES (TEMPERATURE and 
VACUUM) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Germanow-Simon Machine Co., Rochester 
1, N._Y. (Temperature) 

United States Gauge Div., American Ma- 
chine and Metals, Ine., “Sellersville, Pa 


GALVANOMETERS. See Instruments 
GASKETS 


Armstrong Cork Co., 9503 Arch, Lancas‘er, 
Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y. 

Goodrich, B. F., Dept. EN-17, Akron, 
Ohie, 

GEARMOTORS. See ORIGINAL 


EQUIPMENT MOTOR SPEC IFIVCA 
TIONS, elsewhere in this issue 
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GO YEARS OF SERVICE 
AWA Wa a 


SUPPLYING E 


WASHERS ..4 STAMPINGS 


OF EVERY = 
DESCRIPTION e 
FOR EVERY 


PURPOSE... MBC) ~ G@ Gee OD 
UTILIZING , : ‘a. | WASHER 
MORE THAN (3 S. gg MFG. CO. 


's a | 
22,000 SETS ee | ( ‘@ . item lama STREET 
OF DIES “o)P: o_o WISCONSIN | 
a : ‘ Oh The World’s 
Let Us Quote \ 4 FE Largest Producer 
On Your Needs! fe. ae of Washers 


VIBRATION & IMPACT CONTROL || TPE Ve 


FOR ELECTRICAL 
HOUSEHOLD APPLIANCES 


Consulting Engineering Service 
and 


Manufacture of Allied Products 

Indicators shown are supplied 
to manufacturers of electric irons, 
L. N. BARRY CO. INC. waffle irons, sandwich toasters, 
179 Sidney Street Cambridge 39, Mass. electric broilers, etc. Stock indica- 
tors supplied in wide range of 
styles and prices without tool 
charge. Special heat indicators 
designed to meet requirements 

for stoves, ranges, etc. 
FOR QUOTATIONS—send sam- 
ple blueprint or sketches and 

quantity to be used. 


Manufactured by 


HIGHEST QUALITY | GERMANOW-SIMON MACHINE Co. \ \ 


Dept. EM 


FOR 48 YEARS | ROCHESTER 1, N.Y., U.S.A. 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 


Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
BI-METALLIC DIAL THERMOMETERS AND TEMPERATURE GAUGES FOR ALL PURPOSES 


APRIL 1947 





LABELED for 


Yes, the label “RADIBESTOS WIRE” 
on a spool of asbestos covered wire 
— solid or stranded — is a guaran- 
tee of high quality, neat appearance 
and uniformity. High manufactur- 
ing standards and careful inspection 
maintain that high quality. 


Do you have an asbestos covered 
wire problem? Tell us about it and 
let our laboratory staff work on it. 


We will be glad to submit samples and 
quotations on your asbestos covered wire 
requirements. 


The sample card illustrated 
here contains nine different 
styles of RADIBESTOS 
WIRE. Write for one 
today. 


LOOK FOR 


RADIX, 


ompany,- 


CLEVELAND, OHIO 
Yv 


2800 EAST 55TH STREET 





GEARS and PINIONS, METAL 
Gear Specialties, 2650 W. Medill, Ave., 
Chicago m™m 


. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS 


Burke Electric Co., 374 W. 12th, Erie, 


583 Dean, 
(Permanent Mag- 


Eastern Air Devices, Inc., 
Brooklyn 17. N. Y. 
net) ‘““EAD” 

Delco Products Div., General Motors Corp., 
Dayton, Ohio. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Electric Indicator Co,, Stamford, Conn. 
“*Elinco.’ 

Electric Specialty Co.. 212 South. Stam- 
ford, Conn. ‘‘Esco.”’ 

Fairbanks, Morse & Co., 600 8. Michigan 
Ave., Chicago 5, Ill. 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
(Dynamotors) 

General —2 Co., 
Schenectady 5. N. ¥. 

Janette Mfg. Co., 556 W. Monroe, Chicago 


6, IL 

Kato 1 pearing Co., 120 Spruce, Man- 
ato 

Lincoln Electric Co., a 392, Cleveland 
1, Ohio (Are Welding 

Reliance Electric & ei entas Co. as 
Ivanhoe Road, Cleveland 10, O 


Westinghouse Electrie Corp., P. 3. Box 
868, Pittsburgh 30, Pa. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 
General Electric Co., Plastics Divr., 
ae Dept., Pittsfield, Mass. (myca- 


Apparatus Dept., 


GLASS-SEALING ALLOYS 
Carpenter Steel Co., 115 W. Bern, 
Reading, Pa. 

Cerro De Pasco Copper Corp., 40 Wall, 
New York 5, N. ¥. ‘‘Cerroseal.” 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa. ‘“‘Kovar.” 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ao — and Wire) 
Wilson Co., H. A., Chestnut, Newark 
5, N. J. “*Wileo.’ ; 


GRAPHITE. See Carbon and Graphite 
GRIPS and CLAMPS, STRAIN RE- 
LIEF 


Allied Electric Products, Inc., 76 Ceit, 
Irvington 11, N. J. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘“‘Heyco.”’ 

Walker Co., Coe, 118 Amsterdam Ave., 
Passaic, N. “‘Gripmaster.” 


HARNESSES, WIRE 
See Cord Sets 


HEATING ELEMENTS and UNITS 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 

Tuttle & Co., H. W., Adrian, Mich. 

Tuttle & Kift, Ine., 1823 N. Monitor 
Ave., Chicago 39, Ill. ‘““Thermo-Kleen,” 
“*Monotube.”’ 

Vulean Electric Co., Danvers 2, Mass. 

Westinghouse Electric Corp., P. O. 
868, Pittsburgh 30, Pa. *Uni-Therm.”’ 


HERMETIC SEALS. 
Terminals 


See Seals and 


HIGH-FREQUENCY HEATING UNITS 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad. New York 4, N. Y. 
“*Megatherm.”’ 

General Electric Co 
Schenectady 5, N 

Radio Receptor Co., Inc.. Dept. S-17, 251 
W. 19th, New York 11, N. Y **Heat- 
master.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Apparatus Dept., 
Y 


HIGH-NICKEL ALLOYS. See Nickel 


HOLDERS, COMMUTATOR BRUSH 
Publix Metal Products, Inc., 100 Sixth 
Ave., New York 13, N. Y. 


HYDRAULIC EQUIPMENT. Also see 
Presses, Hydraulic. 

Dennison Engineering Co.. 1199 Dublin 
Rd., Columbus 16, Ohio (Valves. 
Motors. Pumps) 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds. 


INDICATORS, HEAT. See Thermom- 


eters. 


INDICATORS, SPEED. See 
Tachometers. 


INDIUM ALLOYS 

Cerre De Pasco Copper Corp., 40 Wall 
New York 5, N. Y. “*Cerrolow 
“*Cerroseal.” 


INDUCTION HEATING. 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, 
Incandescent. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Bendix Aviation Corp., 1456 Taylor Ave., 
Baltimore 4, Md. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., 513 Fourth, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and "Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Section A800-32, 
Schenectady 5, 


See Higb- 


N. 'Y. 

J-B-T Instruments, Inc., 487 Chapel, New 
Haven 8, Conn, 

Roller-Smith Co., 1751 W. Market 8&t., 
Bethlehem, Pa. 

Shurite Meters, 437 Hamilton, New 
Haven 8, Conn. 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, Ill. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. ¥. 

Triplett Electrical atmos Co., Bluff- 
ton, Ohio. “Readr 

United States Gauge Diviston of Amer- 
ican Machines and Metals, Inc., Sellers- 
ville, Pa. 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 

Ohmite ste. Co., 4805 Flournoy, Chicago 
44, I 


Roller-Smith Co., 1751 W. Market, Beth 
lehem, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuyen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See 
Specific Material Reading. 


INSULATION, WIRE (Ceramic and 
Synthetic) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. ‘‘Ankoseal.’’ 
du Pont de Nemours & Co., Inc., E. 1., 
Plastics Dept., Room 1312, Arlington, 

N. J. **Polythene.’ 
Goodrich Chemical Co., B. F., Dept. I-4, 
Rose Bldg., Cleveland 15, Ohio. ‘Geon.”’ 
Sprague Electric Co., North Adams, Mass 


“Ceroc.”’ 
United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. Y 


INVERTERS, ROTARY. See 
Generators. 


INVERTERS, VIBRATOR. See 
Vibrator Converters. 


IRONS, SOLDERING. 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot. 


See Soldering 


KNOBS and HANDLES, MOLDED. 
See Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins, 
Insulating. 


LACQUERS, ENAMELS and VAR- 
NISHES, FINISHING 

du Pont de Nemours & Co., E. IL. 
——— Dept., Room 1312, Arlington. 


aun Electric Co., Chemical Dept., 
Pittsfield, Mass. (Silicone) ‘‘Glyptal.’’ 
George Co., P. D., St. Louis, Mo 
**Pedigree.”” ’ 
Interchemical Corp., Finishes Div., Dept 
as. 850 Fifth Ave., New York 1, 


Ze 

Irvin yarnich & Insulator Co., Irving- 

“3 = ae Co., Newark 4, N. J 
**Motleton 

Mitchell- Bradford Chemical Co., 2446 Q 
Main, Bridgeport, Conn. 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

New Wrinkle, Inc., 187 N. Perry, Day 
ton 2, Ohio. ‘’Wrinkle.’’ 


LADLES, MELTING. See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
age & Co., Inc., 118 Astor, Newark 5 


General Plate Div, Metals and Controls 
Corp., Attleboro, Mass. 

Makepeace Co., D. E., Attleboro, Mass. 

Wilson Co., H. A., 105 Chestout, Newark 
5, N. J. ‘“‘Wilco.” 


LAMINATED PLASTICS. See Plastics 


LAMINATING VARNISH. See Var 
nishes, Compounds & Resins. 
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bh BALLS (oz the Bearings of Tudustry 
duc ol A AS ; Ee Industry continually seeks to per- 


i A i i fect the performance of its products. 
That means that all parts must be 
brought up to higher and higher 
standards. It is especially important 
that the balls on which the bearings 
of industry run shall be of the highest 
standard of perfection. Strom Balls, 
in their unbelievably high qualities 
of finish, sphericity and precision— 
developed through exclusive concen- 
tration on making fine balls for 25 

years — hold first place in American 

Bolls being industry. Strom Steel Ball Co., 1850 


ejected from 


normalizing So. 54th Avenue, Cicero 50, Illinois. 


furnaces during 


Paco hea Sirot]] BALLS © Serve Industry 


LARGEST INDEPENDENT AND EXCLUSIVE METAL BALL MANUFACTURER 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 
Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. \ 


For Dipping 

Coils, Transformers, Condensers. F I 7 kK i R ] F py i 
For Potting 

Mn me Transformers, — Units, 


ding Coils, Condensers. CONTACTS 
Scientifically compounded from waxes, resins, asphalts, oleshes, oils 
and minerals for specific applications. Samples furnished on request. 
BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 





FOR Tt ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyratron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz and Polystyrene te arene pee gy veins 

Insulation, High Frequency Variable Condensers, Meter Type Dials, U PRODUCTS Fé ae SG 0 aie 
Cast Aluminum Chassis, etc. Catalog Upon Request. | 


JAMES MILLEN MFG.CO. Inc. ce S. B RAI N i N C0. 
Ra atin Scan hana 233 SPRING STREET, NEW YORK I3.N. Y. 
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SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 


BOLT SIZES 


SPECIAL SIZES 


High Quality 


Volume Production 
Prompt Delivery 


Po pular sizes carried 


Te heal 


4915 GRANT AVENUE, 


in stock. 


BA EX overs: Stamping Co. 


= . BOX 1756 


CLEVELAND 5S, Me 


1. Precision Engineered 
2. Rugged, Durable, Long-lived 


> 3. Efficient, Dependable 
© Operation 


4. Economical 


Every conceivable type of 
Socket and Jewel Light As- 
sembly is available at DRAKE 

. all measuring up to the 
same high quality standards. If a new 
application calls for a special design, our 
skilled engineers will work with you to 
design a unit to meet your specific needs. 
DRAKE quality, dependability, and pat- 
ented features are widely known and ap- 
preciated among those who know Socket 
and Jewel Assemblies best. Large pro- 
duction facilities assure reasonably 
prompt deliveries in any quantity. Write 
or wire for samples and full information. 


&@™ Ask for our new catalog 
— NO obligation 


Socket and Jewel 
LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


ee 


1713 W. HUBBARD ST. 


ae ee cL ay, 


| LAMPS, 


| Aircraft-Marine Products, Inc., 





| Howard B. Jones Div., 
Krueger 


| Littelfuse, Inc., 


| Thompson-Bremer & Co., 
Trumbull 


LAMPS, FLUORESCENT 

General Electric, Lamp Department, 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa 


INCANDESCENT 
INFRA-RED 

General Electric Ce. Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler, (Carbon) St. Louis 6, Me. 
“‘Nalco.”’ 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot 


Indicator) 
General Electrie Co., Nela Specialty Div 


-» 1 Newark, Hoboken, N. J 


(Neon Glow) 
Herzog Miniature Lamp Works, 12-23 


Jackson Ave., Long Island City, N. Y. 
“*Sol-Rex.”’ 
1082 


North American Electric Lamp Co., 
Tyler, St. Louis 6, Mo. ‘‘Naleo.”’ 

Westinghouse Electric Corp., P. O. Box 

868. Pittsburgh 30, Pa. 


Nela 
0. Box 


AND 


0. Box 


and 


LATHES, METAL SPINNING 
Bedinger Precision Co.. 815 Cahuenga 
Blvd., Los Angeles 88, Calif. 


LAVA. See Ceramics. 


| LAYOUT STEEL BLUE 


Ses Co., 2303-F N. llth, St. Louis 6, 
0. 


| LENSES, PRESSED GLASS 


Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, New 
Britain, Conn. ‘’Flud-Lite.”’ 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart &, Hegeman Electric Ce. 
103 Hawthorne, Hartford, > 

Dial Light Co., of America, Inc., 900 
Broadway, New York 8, N. Y. “‘Dialco.” 

Drake Mfg. Co., 1713 W. Hubbard, 
Chicago 22, Ill. 

Gothard Mfg. Co., 2120 Clear Lake Ave., 
Springfield, Ill. 

Johnson Co., E. F., Waseca, Minn. 

Kirkland Co., H. R., 810 King, Morris- 
town, N. J. ‘‘Pioneer.”’ 

Littelfuse, Inc., 4783 E. Ravenswood, 
Chicago 40, (Neon) “‘Nite-T-Lite,” 

° 000 N. Richards, Milwau- 
Wis. 


LOCKNUTS and LOCK WASHERS. 
*See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, Ill. 

Madison-Kipp Corp., 214 Waubesa, Madi- 


son 4. Wisc 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 
1521-35 N. 
Harrisburg, Pa. “AMP,” 
“Diamond Grip,” “Flag Grip,” 
**U-Grip.” 
— Brass Company, Waterbury 88, 
‘onn 
Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, N. = 
“‘Qiklug,”” ‘‘Hylug,”’ *Secrulug.” 
Cambridgs Thermionic Corp.. 453 Concord 
Ave., Cambridge 88, Mass. 
Dante Electrie Mfg. Co., Bantam, Conn. 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 
Iisco Copper Tube & Produets, Inc., 
Cincinnati 27, Ohio. 
Cinch Mfg. Corp 
2460 W. George, Chicago 18, Ill. 
& Hudepohl, Third & Vine 


Cincinnati 2, Ohio. 
4783 E. Ravenswood Ave., 


Chicago 40, Tn. 
Patton-MacGuyer ‘~ 17 Virginia Ave. 
Co., Bloomfield, N. J. 


Providence 
Rajah 
Shakeproof, op N. Keeler Ave. 
Chicago 29, Ill. 
1640 W. Hub 


**Everlock.”’ 
Electric Mfg. Co., Plainville 


Fourth, 


bard, Chicago 22, Ill. 


Conn. 


MACHINES—See Specific Headings: 
Balancing; Coil Winding; Die Cast- 
ing; . Drafting; Milling; Molding: 
Print; Rivet Setting; Screw Driv- 
ing; Strippers, Wire; Etc. 


| MAGNESIUM—AI] Commercial Forms. 


American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Maszlo.” 


MAGNETIC MATERIALS. See Steel, 
Electrical; Iron, Magnetic Oore; 
Nickel- Iron Alloys; Magnets, Per. 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Miehi 
gan Ave., Chicago 2, Ill. ‘“‘Hyflux.” 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy Div 
Chemical Dept., Pittsfield, Man 
“‘Alnico,”” ‘‘Cunico,"” ‘“‘Cunife,” ‘‘Sil 
manal,’’ ‘‘Vectolite.” 

Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Til. ‘“‘Ispeo,”’ “Al 
nico,’ ‘‘Cunico,’’ “‘Cunife.’’ “‘Silmanal,”’ 
Vectolite.”’ 

Thomas & Skinner Steel Prod. Co., 1124 
E. 23rd. ‘‘Alnico,’’ ‘‘Cunteo.’* ‘‘Cunife,”’ 
“Silmanal,”’ ‘‘Vectolite.’’ 


MAGNIFIERS. See Lights, Machine 


MANGANIN WIRE. See Wire, Resis 
tance. 


MATERIALS 
MENT 


EQUIP. 
Market Forge Co., Everett 
49, Mass. 


West Bend Equipment Corp., 238 Water 
West Bend, Wisc. “‘Weld- Bilt.” 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. See Glass, 
Technical. 


METALS, LAMINATED. 
ated Metals. 


METALS, PRECIOUS. 
Platinum; Silver; 
Metals. 


METALS, RARE 

Fansteel Metallurgical Corp., 
Chicago, Ill. 

Mallory & Co., Ine., P. R., Indianapolis ¢ 
Ind. 


HANDLING 
84 Garvey, 


See Lamin- 


See Gold; 
Laminated 


Nortb 


METERS. 


MICA, GLASS-BONDED. See Glase- 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Husite Div., The Huse Liberty Mica Co.. 
171 Camden, Boston 18, M 


See Instruments. 


Insulation Manufacturers ba 

Washington Blvd., Chicago 6. > 

— Co., 16 Macallen, Boston 27, 

ass. 

Mica Insulator Co., Dept. 24, P. O. Bos 
1076, Schenectady 1, N. Y. ‘‘Micanite,” 
**Munsell.’’ 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

New England Mica Co., Ine., 30 Woerd 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 

Hullhorst Micro Tool Co. Div., Tolede 
Standard Communtator Co., 2242 Smead 
Ave., Toledo 6, Ohio. 

MICROPHONES 

An’ ka 561 Broadway, 


New York 


MILLING MACHINES 
Sommer & Adams Co., 18505 Euclid Ave., 
Cleveland 12, Ohio. 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 


MOLDING MACHINES, PLASTIC 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio. “HPM” (Injection) 

Lake Erie Engineering Corpv.. 879 Wood- 
ward Ave., Buffalo 17, N. Y. 

Lester-Phoenix, Ine., 2635 Church Ave., 

Cleveland 13, Ohio. (Injection) 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel Metallurgical 
Chicago, Ill. 

Mallory & Co., 
Ind. 


Corp., North 


Inc., P. R., Indianapolis 6 


MOTOR-GENERATOR _ SETS. 
Generators. 


See 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


MOTORS. (See Original Equipment 
Motor Specifications, 
elsewhere in this issue) 
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“guumat PAPER ? 
Square ¢ Rectangular ¢ Triangular 


Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes ... PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
ances plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0” 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


CORDSETS 


and ASSEMBLIES to 
SPECIFICATIONS. APPROVED 
MATERIALS. 


RUBBER or BAKELITE PLUGS 


R. I. Appliance & Cordset Company 
195 Weeden Street, Pawtucket, R. I. 


M.P.B. makes 


more eh 


To carry radial and/or thrust loads ‘in 
small precision mechanisms specify M.P.B. 


types and sizes Miniature ball bearings. 


of miniature 
ball bearings 
a 


We also design and manufacture spe- 
cial bearings. 
Write for complete details in EM 47. 


ie 


Teen ee 


INCORPORATED 


KEENE, NEW HAMPSHIRE, U.S. A. 


APRIL 1947 


He Is 
Working 


ie 


YOu! 


WILLIAM BRENNER 
General Manager 
—Wéith Star for 18 Years 


Oh, of course, his job is at STAR PORCELAIN, 
but that very job is to give expert supervision 
to the requirements of STAR customers. So, 
if you are on that select list, Bill Brenner is 
working for YOU just as much as he is for 


STAR. 


If you are in any doubt as to which one of the 
eight kinds of STAR Insulations listed below is 
best adapted to your product, drop Bill Brenner 
a line. He'll be more than glad to give you 
complete and accurate information. 


There Are 8 Kinds of Star Insulation 
. THERMOLAIN 5. No 921 


A heat-resistant refrac- INSULATION 
tory insulation. Porous. Can be molded into dif- 
Withstands thermal ficult shaves. Strong, 
shock. dense, heat-resistant. 


. NU BLAC 
° LAVOLAIN 4 Will not soil in assem- 
A dense semi-steatite of bly or use. Excellent for 
high mechanical and di- wiring devices or novel- 
electric strength. ties. 


HUMIDOLAIN 
: a A highly porous porce- 


lain, suitable for many 
Most economical for use applications in humidi- 


in most applications. fiers. 
. VITROLAIN + SVEATOVE 


Has a very low-loss fac- 
Strong, dense, non-por- tor, making it well suit- 
ous, moisture proof. High 


ed for radio and televi- 
dielectric strength. sion equipment. 


PORCELAIN CO. 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 

































FOLLANSBEE 


electrical 
sheets 
























Electrical Sheets—men at work in Follansbee Steel 





Plants—are gradually winning their struggle with 





unfilled backlogs. In spite of the efforts of these men 








at work many months of uninterrupted production 











will pass before Follansbee Mills and Warehouses can 





supply all of the electrical sheets you demand. 









However, you can be assured that the 





electrical and mechanical specifications of Follansbee 





Electrical Sheets are being rigidly maintained. You 






can be assured that your requirements for electrical 






sheets will be met just as rapidly as possible by 





the men at work at Follansbee. 










FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 
Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 
“8 St. Louis, Kansas City, Nashville, Houston, Los Angeles, 
San Francisco, Seattle; Toronto and Montreal, Canada. 


Re Planis—Follansbee, W. Va., and Toronto, O. 
Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 












ELECTRICAL SHEETS ° POLISHED BLUE SHEETS 


SEAMLESS TERNE ROLL ROOFING 


COLD ROLLED STRIP 
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The men who produce Follansbee - 


MOUNTINGS, RUBBER 
Barry Co., L. LN. 179 Sidney, Cambridge, 
39, Mass. ‘‘Barrymounts.’ 
— B. F., Dept. EM-17, Akron, 
0. 
Lord Mfg. Co., Erie, Pa. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 82, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron, Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-4, Chicago 14, Ill. 

General Electric Co., Section 36, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘‘Textolite.”’ 

Hopp Press, Inc., 460 W. 84th, New York 
1, N. Y. (Plastics) 

Meyercord Co., Dept. 7-2, 5823 W. Lake, 
Chicago 44, Ill. (Decals) 


NICKEL-IRON ALLOYS 
Carpenter Steel Co., 115 W. Bern, 
ing, Pa. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Read- 


American Brass Co., Waterbury 88, Conn. 
(Cupro-Nickel) ‘‘Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Carpenter Steel Co., 115 W. Bern, 
Reading, Pa. (High Nickel Alloys) 
“*Invar.’” 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn 

International Nickel Co., Inc., 67 Wall, 


New York 5, N. Y. ‘‘Inco,”’ “Monel,” 
“Inconel,”” ‘‘Ni-Span.” 
Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 


**Anaconda.”’ 
Bridgeport Brass Co., Bridgeport 2, Conn 
Inc., Water- 


Chase Brass & Copper Co.. 
bury 91, Conn. 

Federated Metals Div. American Smelting 
. ee Co., 120 Broadway, N. Y., 


Riverside Metal Co., Riverside, N. J. 


Scovill Mfg. Co., Waterbury 91, Conn 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL. 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. 
OILERS. See Lubricators. 


OSCILLOSCOPES 
Waterman Products Co., 
25, Pa. ‘‘Pocketscope.” 


See Instruments. 


Ine., Philadelphia 


PACKAGING, See Cartons and Con- 
tainers. 


PACKINGS. See Gaskets. 
PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, 

Automatic Temperature Control Co., Ine., 
Logan 8t. & Germantown Ave., ‘Phila- 
delphia 44, Pa. 

General Electric @. Apparatus Dept., 


Schenactady, N. 


Heineman Electric ey 99 Plum, Trenton, 


Square D Company, 4040 N. Richards, 


Milwaukee 12, Wis. 


— Electric Mfg. Co., Plainville, 
onn. 
Ward Leonard a Co., 384 South, 


Mount Vernon, N. 


Westinghouse Hlectrin *Corp., P. 0. Bor 


868, Pittsburgh 30, Pa. 


PANELS, METAL. 
Sheet Metal. 


See 


PAPER, INSULATING 
Acme Wire Co., 
Haven 14, Conn. 
Baer Co., N. 
side, N. J. 
Cottrell Paper Co., Ine., Fall River, Mass. 
“‘Copaco, “Coparex,’’ “‘Nungra.”’ 
General Electric Co., 
Resin & Insulation a 
Chemical Dept., Schenectady 5 
neem & Vose Co., East Walpole, 
ass. 
Insulation Manufacturers Corp., 


Div., 
» A 








Washington Blvd., Chicago 6, Ill. 


at eK ae & Insulator Co., Irving- 


ton 


Mica at ites Co., Dept. 24, P. O. Box 
*‘Empire.”’ 
51 Dayton 1, Ohio. 


1076, Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 
Murray, New York 7, N. Y. 
National 
Randolph Ave., 
**Natvar.” 


ton 99, Del. “‘Peerless.” 


PAPER, TRACING. 
Cloth and Paper. 


Cabinets, 


1255 Dixwell Ave., New 
8., 7-11 Montgomery, Hill- 


Section RIMA-278, 


565 W. 


Varnished Products Corp., 207 
Woodbridge, N. J. 


ay Vulcanized Fibre Co., Wilming- 


See Tracing 





PERMANENT MAGNETS. See 


nets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn 
**Anaconda.”’ 
Bridgeport Brass Co., Bridgeport 2, Conn 
Chase Brass & Copper Co.. Inc., ‘Water- 
bury 91, Conn. 
— & Co., Inc., P. R., Indianapolis 6 


oeaber Bronze Smelting Ce., 2200 
Washington Ave., Philadelphis 46, Pa 


**Elephant.’”’ 
Revere Copper oy 230 Park 
Riverside, N. J. 


Mag 


Avenue, New 
Riverside Metal Co., 


Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 

PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., Electronic Dept.. 
Thompson Rd., Syracuse, N. 


Selenium Corp. of Americas, 1719 W. Pico 
Blvd., Los Angeles 15, Calif. 


PHOTOELECTRIC CONTROLS 


General Electric Co., Electronics Dept 
Thompson Rd., Syracuse, N. Y. 
Leach Relay Co., 5915 Avalon Blvd., Los 


Angeles 3, Calif. 

Mercoid Corp., 4223 W. Belmont Ave 
Chicago 41, Ill. “Visafiame.”’ 

Sigma Instruments, Inc., 60 Ceylon, Bostor 
21, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 
**Photronic.” 


PIEZOELECTRIC UNITS. See Crysta 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 
PINS, COTTER AND LOCK. See 


Fasteners. 
PLASTIC MOLDING MATERIALS 


Cellulose Acetate (A) 

Ethyl Cellulose (B) 

Melamine Formaldehyde (C) 

Methyl Methacrylate (D) 

Phenol Formaldehyde we 
Polystyrene ) 
Polyamide (Nylon) (G) 
Polyathylene (H) 

Urea Formaldehyde (J) 

Vinyl Alcohol (K) 

Vinyl Acetal (L) 

Vinyl Chloride Acetate (mM) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 

Allyl Resin (Q) 
American Cyanamid Co., Plastics Div. 
80 Rockefeller Plaza, New York 20, 


N. Y. “Beetle,” ““Laminac,”” ‘‘Melmac,”’ 
“‘Melurac,”” “‘Urac’’ (CJ) 
Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 58, 30 KE. 42nd 
New York 17, N. Y. (EFJM) 

du Pont de Nemours & Co., Ine., E. ! 
Plastics Dept. 133, Arlington, N. J 
(ADGHKP) ‘‘Lucite,’’ ‘Polythene 
“*Teflon.’’ 

Durez Plastics & Chemicals, Inc., 6: 


Walck Koad, North Tonawanda, N. Y 
(E) Casting Resins) 

Goodrich Chemical Co., B. F., Dept. 1-4 
Rose Bldg., Cleveland 15, Ohio, ‘‘Geon,’ 
“*Kriston’’ (MQ) 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ‘‘Cerex,’’ “‘Lustron,” 
**Fibestos,”” “Nitron,”” **Resimene,” 
**Resinox,” “‘Styramic’” (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2187 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

aqueen are Corp., New Freedom 

co. 

Atlantic Plastics, Inc., 182-23 Fortieth 
Rd., Flushing, N. Y. 

Amos Molded Piastics, Edinburgh, Ind. 

Barber-Colman Co., Rockford, Ill. 


Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, I ia 
Commercial Plastics Co., 201 N. Wells 


Chicago 6, Ill. 

Consolidated Molded Products Corp., 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
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City. Mich. 
Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. ¥ 


General Electric Co., Section I-14, Plastics 
Div., Chemical Dept., 1 Plastics Ave. 
Pittsfield, Mass. ‘*Textolite.”’ 

General Industries Co., Dept PL, Elyria, 
Ohio. 

mee Press, Inc., 460 W. 84th, New York 

i A 

Industrial Molded Products Co., Ine., 2035 
W. Charleston, Chicago 47, Tu. 

Irvington Varnish & Insulator Co., Irving 


ton 11, N. 
Kurz-Kasch, 1419 8. Broadway, 


Ine., 
McInerney Plastics Co., 29 Commerce 
Ave., 8.W., Grand Rapids 2, Mich. 
Midwest Molding & Mfg. Co., 333 N 

Whipple, Chicago 12, IIL. 
Northern Industrial Chemical Co., 1-1! 
Elkins, South Boston 27. Mass. 
Plastic gd Co., Inc., 369 Lexington 
Ave., New York 1f, Y. 
Richardson Co., Melrose. Park, 1)! 
**Insurok.”’ 
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WIRE STRIPPERS 


FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 

Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


PYRAMID PRODUCTS COMPANY 


2224 SOUTH STATE STREET 


a gen 


—_—" 


CHICAGO 16, ILL. 


: 





ns 


i 


FOR ELECTRIC HEATING APPLIANCES 


THE LOUTHAN MANUFACTURING COMPANY 


APRIL 1947 


.. ea Limit swi 


n inst 
nese AMPTROL iS rated at 


perates with less 


precisi 
Bendix- 
1H.P. 0 
. . 
differential 
travel .003”. 
silver. 
is rugged, compact, 


Write for further 


A snap-acting switc 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


eh a ee ee ee) 
in your own shop on your own work. Send 
us your wire samples and specifications so 
that we may accurately gauge your nceds 


before shipping machine and instructions. 


"AMPTROL 


C 


tch manufactured to 
rument standards by 


than 2 0Z. 
actuating 
e of fine 
h that 


pressure .e 
Contacts ar 


dependable. 
details. 


















































‘CAN YOU USE 
THIS BOOK OF 
4500 DESIGNS? 











Over 4500 shapes and sizes of name plates 





for which we have dies in stock are shown 





in this book. By choosing one of these de- 





signs you can effect a material saving. If 





you or your Engineering Department can 





make use of it write us now for a copy of 





“Designs for Name plates”. . . Your request 





for quotation is solicited—you will receive 





‘a prompt reply. 






1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT, E-4 






Metal Nome Plates, etched or lithographed ¢ Plastic Name Pilates, Dials 
ond Panels, lithographed or screened * Etched Metal Scales, Clock Dials, 
Instrument Panels, Art Novelties, Advertising Specialities * Etched Metal 







Panels for elevators and architectural uses. 






INDIANA 


SUBSIDIARY OF DODGE MFG, CORPORATION, MISHAWAKA, 
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ETCHING COMPANY OF AMERICA 








Rogan Brothers, 2001 8. Michigan Ave., 
Chicago 16, Ill 


| ; 

Synthane Corp., 2 River Road, Oaks, Pa. 
Watertown Mfg. Co., 700 Echo Lake Rd., 
Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 
Barber-Colman Co., Rockford, II. 


Chicago Molded Products Corp., 1024 N. 
| _Kolmar Ave., Chicago 51, Ill. 
| Continental-Diamond Fibre Co., Newark 


13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 

arm Industries Co., Dept PL, Elyria, 

lo. 
Hopp Press, Inc., 460 W. 84th, New York 


Husite Div., The Husite Liberty Mica Co., 
171 Camden St., Boston 18. Mass. 


| Kurs-Kasch, Inc., 1419 8. Broadway, 
| Dayton 1, Qhio. 
McInerney Plastics Co., 29 Commerce 


Ave., Grand Rapids 2, Mich. 


Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Ine., 369 Lexing- 
ton Ave., New York 17 Y. 


+ me Be 
Richardson Co., Melrose Park, Iii. 
“*Insurok.”’ 
Rogan Brothers, 2001 8. Michigan Ave., 
Chicago 16, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. S., 7-11 Montgomery, Hill- 
side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, 30 E. 42nd, 
New York 17, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, 

Walck Road, North Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘*Textolite.”’ 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. ‘‘Lamicoid.’’ 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Phenolite.”’ 

Richardson Co., Melrose Park, MI 
“*Insurok.”’ 

Synthane Corp., 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. 0. Box 

| 868, Pittsburgh 30, Pa. ‘‘Miearta.”’ 


PLATING GENERATORS. See 
Generators 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
ae Co., Inec., 113 Astor, Newark 5. 


Brainin Co., C. 8., 233 Spring, New York 
18, N. Y 





Inc., 63 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
5 ee, 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. 


PLIERS 
Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


PLUGS and CAPS, ATTACHMENT 
Allied Electric Products, Ine., 76 Coit 
Irvington, N. J. ‘‘Spring Aetion.*’’ 
General Electric Co., Appliance & Mer 
chandising Dept., Bridgeport 2, Conn. 

Solar Electric Corp., Warren. Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 525 Centra! 
Ave., Pontiac 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Alden Products Co., Brockton *4P, Mass 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

Johnson Co., E. F., Waseca, Minn 

Howard B. Jones Div., Cinch Mfg. Corp 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Ine., James, 156 Ex 
change, Malden, Mass. 


PLUGS and RECEPTACLES, POWER 

Arrow-Hart & Hegeman Eleetrie Co., 10? 
Hawthorne, Hartford, Conn. 

Crouse-Hinds Co., Syracuse 1, N. Y 
“‘Condulets.”’ 


3200 Belmont 


| PLUNGERS, DASHPOT. See Oarbor 
& Graphite 
PORCELAIN. See Oecramies. 


POSTS, BINDING 
Chase Brass & Copper Co., Ine., Water 
| bury 91, Conn. 
Millen Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass. 


POTENTIOMETERS. See Rheostate 


POTTING COMPOUNDS. 
ment; Wax and Compounds. 





See Oe 


POTS and LADLES, MELTING 

Electric Soldering Iron Co., Ime., 2846 
W. Elm, Deep River, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Sta-Warm Electric Co., Devt. N, 565 N. 

+ Chestnut, Ravenna, Ohio. 

Vulean Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 


Contacts) 
Callite Tungsten Corp., 544—39th, Union 
ty, N. J. 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 
os Bronze Co., 570 Mill. New Castle, 
a. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
Moraine Products Division, General Motors, 


Dayton, Ohio. 
Moulded Metals Co., Inc., 32 Sunset Ave., 


Watertown, Conn. 

Btackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zine Co., 166 Front, New 


York 7, N. Y. (Brass, Bronze, Copper 


and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co. St 
Paul 1, Minn. “ATR.” 

Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. Y. 

Mallory & Co., Inc., P. K., indianapolis 
6, Ind. 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. ‘‘HydrOILics,’ 
*‘Multipress,”” ‘“Multi- Units.” 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio. ‘‘HPM,”’ ‘‘Fastraverse.”’ 

Lake Erie Engineering Corp.. 878 Wood- 
ward Ave., Buffalo 17, N. Y. 


PRESSES, PUNCH 
Black & Webster, Inc., 
Ave.. Boston 15, Mass. 


PRINT MACHINES, Black, 
Brown, White 

Ozalid Div., General Aniline & Film 
Corp., Johnson City, N. Y. 


PULLEYS, V-TYPE. See Drives, V 


126 Massachusetts 


Belt. 

PUMPS 

Gast Mfg. Corp., 135 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 

Pesco Products Co., 11610 Euclid Ave., 


Cleveland 6, Ohio (Hydraulic) 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1816 8. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 


Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co.. The, 1335 
Charadon Rd., Euclid 17, Ohio. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Micro Switch Corp., Freeport, Tll. 

National Acme Co., 170 E. 131st, Cleve 
land 8, Ohio. ‘‘Namco.”’ 

Square D Co.. 4040 N. Richards, Mil 
waukee 12, Wis. 

Trumbull Electrie Mfg. Co., Plainville, 
Conn. 


Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 
Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn 
J-B-T Instruments, 437 Chapel, 

New Haven 8, Conn. 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., S., Minneapolis 8, Minn. 


Inc., 


REACTORS. See Transformers 


RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 


Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 
Cambridge Thermionic Corp.. 453 Concord 
Ave., Cambridge 38, Mass. (Copper 


de) 

Electronic Rectifiers, Inc., 737 N. East 
St., Indianapolis +, 2 (Magnesium 
Copper Sulphide) ‘‘Lektran.”’ 

Fansteel Metallurgical Corp.. Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., Dept. 

L-316, 67 Broad, New York 4, N. Y. 


(Selenium) m 
General Electric Co., Section A18-322, 
Appliance & Merchandise Dept., Bridge 


port 2, Conn. (Copper Oxide, Selenium) 


‘Tungar.’” 
Mallory Co., R., Indianapolis 6, 


Ind. (Magnesium Copper Sulphide) : 
Radio Receptor Co., Inc., Dent. 8-17, 251 
W. 19th, New York 11, N. Y. (Selenium) 
“*Selectron.’’ 
Selenium Corp. of America, 1719 W. Pico 
Blvd., Los Angeles 15, Calif (Selenium) 


**8.C.A.” 
Westinghouse Electric Corp., P. 0. Bor 


Inc., P. 


868, Pittsburgh 30, Pa. (Copper Oxide) 
**Rectox.”’ 
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The Allen Mfg. Company « ALLEN x Hartford, Conn., U.5s. A. 





SCAICO 


TH ERMOSTAT| 
(Pat. Pending) 


Expanding tube principle, vibration proof. Weight 1.5 oz. 
Sensitivity .2° F; range 600° F; 600 watts; others 2500 watts 
VY.” x 22” (illustration full size). 


Inquiries solicited from manufacturers using thermostats as 
components. 


SMITH CONTROL & INSTRUMENT CORP. 
1329 HIGHLAND AVENUE NEEDHAM 92, MASS. 


‘*TOOL-UP’’ FOR GreaterProduction- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments agé 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 20 con- 
secutive years. 

Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., |? circled: onic 


APRIL 1947 


SOCKET HEAD CAP SCREWS 


— as used in the governor assembly of 
turbo-generator set, 500-kw. unit built by 
Joshua HENDY Iron Works, Sunnyvale, Calif. 


In the governor mechanism, in a special sense, 
the controlling factor is integrity of the assembly 
and DEPENDABILITY of its components. In this 
place of responsibility are ALLEN Socket Head 
Cap Screws, — and in other important places in 
the power unit. 


“Allens” have the HOLDING-POWER because 
they have the strength for powerful set-ups. 
Their strength is gained by “pressur-forming”’ of 
special-analysis ALLENOY steel, which makes the 
steel fibres conform to the shape of the screw 
head. In the perfectly-formed hex sockets, the 
keys bear evenly and equally on all surfaces. 
Threads also are “pressur-formd” to a high 
Class 3 fit, for high-friction hold in tapped hole. 


Order of your local Industrial Distributor. 





MADE TO ORDER 


Electrical Porcelain 


FOR OVER 50 YEARS, the Colonial Insulator Com- 
pany has supplied a wide variety of porcelain pieces 
for electrical use. Most of these have been made to 
individual specifications. Each piece has been burned 
in gas-fired, temperature-controlled kilns. That is 
why you can be sure that parts made of Colonial 
Porcelain come within acceptable tolerances. 


For price estimates, send us samples or drawings. 


The Colonial Insulator Co. 


907 Grant St., Akron 11, Ohio 






































































































































































































































































































































































Courtesy HURLEY Machine Division, makers of THOR Woshers 




































way are CORNISH wire prooucts 
SPECIFIED BY THIS LARGE MANUFACTURER 
OF WASHING MACHINES? 
























their ENGINEERING Department knows 
by test that they will give faithful and enduring 


Because 










performance ... 












Because their PRODUCTION Department finds that 


they have those qualities essential for quick 











installation on their assemby line... 



























Because their PURCHASING Department realizes 
that these Quality Products, backed by de- 


pendable service, are sold at prices that spell 









true economy... 


RUS Rta a 


15 Park Row « New York City, 7 























































| RECTIFIERS, MERCURY ARC 


| REGULATORS. VOLTAGE. 


| Haydon 
| Leach Relay Co., 


Federal Telephone and Radio Corp., Pe 


L-316, 67 Broad, New York 4, - 
General Electric Co., Schenectady 5, Xx. 
Westinghouse Electric Corp., P. 0. Ber 

868, Pittsburgh 80, Pa. 

REELS, CORD 
Vacuum Cleaner Corp. of America, 1724 


w. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. 
Thermostats. 


Indiana Ave., Philadelphia 32, Pa. 


See 


See also 
Transformers, Variable-Voltage) 
Burlington Instrument Co., 513 Fourth, 
Burlington, Iowa. 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

R-B-M Division, 1’ Wire Corp., Dept 
D, Logansport, Ind 

Co., 190 Willow, Waltham 


Raytheon Mfg. 
54, Mass. 

Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Til. 

| Sorensen & Co., Ine., Stamford, Conn. 
“Increvolt,”’ “Nobatron.’ 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind. 
(Mercury) ‘“‘Adilake.’’ 

Allen-Bradley Co., 1316 8S. Second. Mil 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East Ave., 
New York 21, N. Y. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth, N. J. ‘‘Aga- 
stat.”’ 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn. 
Automatic Switch Co., 49-B E. llth, New 
York, Y. 


Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Barber-Colman Co., Rockford, Tl. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury & 
Micro-adjustment) 

Cramer Co., W., River 8St., Center- 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

| Durakool Inec., 1010 N. Main, Elkhart, 
| Ind. (Mercury) 


Edison, Inc., Thomas A., Instrument Div., 
43 Lakeside Ave., West Orange, N. J. 
(Thermal) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

General ge Co., Dept., 


Schenectady 5, N. a 

Guardian Electrie, 1627D W. Walnut, Chi- 
cago 12 

tite. * Ine., Forestville, Conn. 


(Time Delay) 
5915 Avalon Blvd., Los 
8, Calif. (Electronic) 
Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Til. 
Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Til. 
Potter & Brumfield Sales Co., 549 W. 
Washington Blvd., Chicago 6. Ill. 
R-B-M Division, Essex Wire Corp., Dept 


Apparatus 


Angeles 


D, Logansport, Ind. 
| Roller-Smith Co., 1751 W. Market, Beth- 

lehem, Pa. 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

antes Engineering Co., Inc., Laconia, 

Struthers-Dunn, Inc., 146-150 N. 18th, 
Philadtiphia 7. Pa. (Mercury) 

Trumbull Electric Mfg. Co., Plainville, 


| _ Conn. 
| Ward Leonard Electric Co., 84 South 8t., 


Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 80. Pa. (Time Delay) 
Weston Electrical Instrument 
Frelinghuysen Ave., Newark 5, 
Zenith Electrie Co., 152 
cago, TIL 


2 


. 2. 
W. Walten, Chi- 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Con- 
tactors; Switches. 


RESISTANCE ALLOYS 
Driver-Harris Co., 
*“‘Chromax,”’ ee 


RESISTANCE HEATING UNITS. See 


Heating Elements & Units. 


RESISTANCE LINE CORDS 
General 
chandise Dept., 


RESISTANCE WIRE. See Wire, Re 


sistance. 





Electric Co., Appliance & Mer- 
Bridgepert 2, Conn. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago 
Il. “Cordohm.”’ 


ELECTRICAL MANUFACTURING 





nemerens, INSTRUMENT and 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 


Amperite Co., 561 Broadway, New York 12, 
N. Y. (Bulb Type) 


Clarostat Mfg. Co., Inc., 285 MN. 6th, 
Brooklyn, N. Y¥ 

Electrical Reactance Corp., Franklin- 
ville, N. Y. “Hi-Q”’ 


Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., Inc.. 276 Windser, 
Hartford 5, Conn. 

International Resistance Co., 401 N. Bread, 
Philadelphia 8, Pa. 


— Co., Inc., P. R., Indianapolis 

. Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, nih. “Brown Devil,” “Corrib,” 


“*Dividohm,”’ “Rite Ohm,”’ ‘‘Wirewatt.’’ 
Sprague Electric Co,, North Adams, Mass. 
**Koolohm.’’ 


Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co., W., Adrian, Mich. 
(Strip) 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, » me 

Weston Electrical Instrument -» 582 
Frelinghuysen Ave., Newark 5, J. 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Secend, 
waukee 4, Wis. 

a Reacta nee Corp., Franklinville, 


Y. Hi-Q.” 

Gant Electric . Dept., 
Schenectady 5, ee 

International AK Co., 401 N. Bread, 
Philadelphia 8, Pa. 

ar omy Co., Inc, P. R., Indianapelis 

on sate. Co., 4805 Flournoy, Chicago 


Sprague Electric Co., oe Adams, Mass 
‘Koolohm,”” ‘‘Megom 

Ward Leonard Electric. “Co., 34 South, 
Mount Vernon, N. Y. 


Apparatus 


es INSTRUMENT and 

Allen-Bradley oo. 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y. 

Euclid Electric & Mfg. » 1835 Chardon 
Rd., Cleveland 17, Oh _ 

Hardwick, Hindle, Inc., Newark 5, N. J 


International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 
wo % & Co., Inc., P. R., 


Ind. 
— oe Co., 4805 Flournoy, Chicago 


ward a Electric Co., 
Mount Vernon, N. Y 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8. Second, 


Indianapolis 


34 South, 


Mil 


waukee 4, Wis. 

Electrical Manufacturing Ce, Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electrie Ce, Apparatus Dept., 
Schenectady 5, N. 

International edie Ce., 401 N. Broad, 
Philadelphia 8, Pa. 

National Electric Controller Co., 5309 
Ravenswood Ave., Chicago, TIl. 
Onsite iis. Co., 4805 Flournoy, Chicago 
Rex Rheostat Co., Baldwin, L. I Y. 

Co., 34 Douth, 


Ward Leonard Electric 
N. Y. 


RINGS, COLLECTOR 

Hillsdale Commutator Co., Hillsdale, Mich. 

Makepeace Co., D. E., Attleboro, Mass. 
(Precious Metal) 

Wesche Electrie Co., 
Cincinnati 10, Ohio. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road. 

Cleveland 2, Ohio. “ Clip. 

Garrett Co., Ine., one . 14a Chest - 
nut, Philadelphia 2, 

National Lock thy Co., Newark 5, 


Waldes Kohinoor, oe. 47-10 Austel Place. 
Long Island City 1, N. Y. ‘Truare.” 


RIVET SETTING MACHINES 

Chieago Rivet & Machine e 9ceo W. 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, 
Ball and Roller. 


ROTARY CONVERTERS. 
Generators. 


Mount Vernon, 


B. A., 1626 Vine, 
**Welco.”’ 


See 


RUBBER and RUBBER PRODUCTS 
Goodrich, B. F., Dept. EM-17, Akron, 


Ohio. 
United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. See Com- 
mutator Saws and Slotters. 


SCREW-DRIVING MACHINES 
Lead-All Products Co,, 24 E. lst, New 
York 10, N. Y. 





and CONTACT -MATERIAL’ IN, PLATINUM, SILVER, PALLADIUM 


4 » 


oe 


HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


HERE'S THE NEW DP eee he eee 


INDUSTRIAL and TELEVISION ) 


POCKETSCODE 


MODEL S-II-A 


by WAT , . M A N | Prompt Delivery —Fel-Pro’s plants provide ample Made of 


facilities for supplying your die cuts, as and 
An OSCILLOSCOPE of UNUSUAL VERSA- when you want them. Fel-Pro has the experience B14 ath Vd) 
TILITY, UTILITY and PERFORMANCE and skill to make special dies, any size, shape 


A 3 INCH OSCILLOSCOPE or design. We have the materials, either 
for MEASURING AC and DC! conventional, with improved qualities . . . or ULC ea ee laa 


8% lbs....11°x 7" x 5” new synthetics with special characteristics to 


AMPLIFIERS for vertical meet your requirements. Fel-Pro supplies any CARROCORK 
and horizontal deflection quantity Die Cuts to manufacturers for sound 
as well as intensity...Linear or vibration dampeners, bases, coverings, insu- 


time sweep from 4-cycles to duct parts. et 
50-ke with blanking of return lators, product parts, etc. FISHPAPER FIBRE 


trace...Sensitivity up to 100 mv /in... FREE FOLIO containing samples of 53 actual Die 
: Fidelit to 350-kc through ampii- s . 
Chassis complete! 7 oP ic vg pe 
ienieted hn tov cir- fiers... Attenuators for AC and for DC Cut, Washer, Gasket and Packing eee if 
cuits assures safety in industrial =. | Push-pull amplifiers . .. Anti- astig- yours for the asking. Write to aL aa 


applications . . . Direct connec- . . 
tions to deflecting plates and atic centering controls. . . Trace 


intensity grids from rear... Re- expansion for detail observations. 
tractable light shield...De- Completely stable regarding line volt- 
tachable graph screen... A : 2 

Handle . .. Functional layout age fluctuations and manipulations 


of controls. of controls, either internal or external. 


INDUSTRIAL GASKETS AND PACKING DIVISION OF and Oth : 
Many Other Materials 
FELT PRODUCTS MFG. CO.1536Carroll Ave., Chicago 7, Ill. 


$99 F.0.B., PHILADELPHIA 


fi 
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SCREW MACHINE PRODUCTS (See 
also Fibre; Plasties) 
— & Co., Inc., 70 Baker, Providence, 


Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 
National Acme Co., 170 E. 181st, Cleve- 


land 8, Ohio. 
Plainville, Conn. 


Peck Spring Co., 
Scovill Mfg. Co., Waterville Screw Prod- 
Conn. 


ucts Div., Waterville 48, 
SCREWS. 


SEALS and TERMINALS 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALING COMPOUNDS. See Oe- 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 


See Fasteners. 


Garlock Packing Co., Palmyra, N. Y. 
“*Klozure.”’ 
Gits Bros. Mfg. 19840 8. Kilbourn 


Co., 
Chicago 23, Ill. 
SELECTOR SWITCHES. See Switches. 


Ave., 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 
SEQUENCE CONTROLS. See 


Switches; Timers. 















































































































































UNIMAX is a compact, snap-action 
electric switch embodying unique advan- 
tages that extend the utility of millibreak 
switches. 





























Maximum adaptability to diverse applications is obtain- 





able, with minimum stocks, by virtue of removable, interchange- 





able, auxiliary actuators. This unique UNIMAX feature cuts 











inventories by allowing the basic switch to be adapted to varied 





uses by auxiliaries added in factory assembly or to be stocked 








separately. Further simplification of inventory results from the 
fact that every UNIMAX Precision Switch can be used for any 
of the three standard single-pole circuits. 


UNIMAX SEPARABLE AUXILIARIES 
EXCEL BECAUSE 


1. Each actuatot—leaf or plunger type— is secured to a stain- 
less steel mounting plate so that maximum strength is 
obtained. 
























































2.:The actuator assembly fits tightly in the molded recess in 
the top of the switch case thus strengthening: the assembly. 




















3. All actuators are applicable to all switches and can be 
removed, re-installed, or interchanged without disassembling 











the switch or altering its operating characteristics. 











4. The unique UNIMAX design affords flexibility of -assembly 


and maintains the uniform accuracy of the basic switch for 




















any type actuator. 








New UNIMAX data will be issued for engineers interested 


in design and construction of apparatus requiring precision 











switches; place your name on file for receipt of these data. 


UNIMAX SWITCH Corporation 


A SUBSIDIARY 


The WW. L. MAXSON Corporation 
460 WEST 34th ST., N.Y.1, N.Y. 






























































SHAFTING, FLEXIBLE. See Flexible 
Shafting. 

SHEETS, ELECTRICAL. See Steel, 
Electrical. 

SHUNTS, INSTRUMENT. See Instru- 


ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. 
Lights, Pilot and Indicator. 


SILK, VARNISHED. 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
—_ & Co., Inc., 113 Astor, Newark 5, 
J 


_C. 8., 233 Spring, 
York 13, ms 
Fansteel Sretsilursionl Corp., North Chi- 


cago, Ill. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
Handy « Harman, 82 Fulton, New York 
N. 


7, 


See 


See Fabrics, 


Brainin Co., New 


paibatiess” Co., D. E., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIl. 

Mitchell-Rand Insulation o Ine., 51 
Murray, New York 7, 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics. 
Insulating; Mica; Paper, Insulating: 
Tubing & Sleeving, Varnished. 


SLOTTERS, MICA. 
Saws and Slotters. 


See Bearings 


See Commutato: 


SOCKET SCREW and WRENCH KITS 
Standard Pressed Steel Co., Box 594 
Jenkintown, Pa. ‘‘Hallowell.”’ 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Drake Mfg. Co., 1713 W. Hubbard, Chi 
cago 22, Ill. (Pilot) 

General Electric Co., Appliance & Mer 
chandising Dept., Bridgeport 2, Conn. 
McGill Mfg. Co., Inc., Valparaiso, Ind 

“*Levolier.”’ 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO 
See Plugs, Jacks, Receptacles 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazins 
Alloys) 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y. 


a) ie 
Kester Solder Co., 4209 Wrightwood Ave. 
Chicago 89, Ill. ‘‘Acid-Core,”” “Rosin 


Ruby Chemical Co., 60 McDowell, Colum- 
bus 8, Ohio. 





SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
wd Battery & Mfg. Co., North East, 
a. 
Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 
du Pont de Nemours, Inc., E. I., Wilming 


ton 98, Del. 
Kester Solder Co., 4209 Wrightwood Ave 





Chicago 39, Ill. 

Ruby Chemical Co., 60 McDowell, Co 
lumbus 8, Ohio. 

SOLDERING IRONS 

American Electrical Heater Co., Detroit 
2, Michigan 

Electric Soldering Iron Co., inte 2846 w 
Elm, Deep River, Conn. Esico.’ 

General Electric Co., apparatus Dept. 
Schenectady 5, N. Y. ‘Calrod.’ 


Heracon Electric Co., 


177 W. Clay Ave., 
Roselle Park, N. z. 


Ideal Industries, Ine., 1008 Park Ave., 
Sycamore, Ill. “"Thermo-Grip”’ Grip 
Tools. 

Sound Equipment Corp. of Calif., 3903 


San Fernando Road, Glendale 4, Calif 
“*Kwikheat.”’ 


Stanley Electric, New Britain. Conn. 
Vulean Electric Co., Danvers 2, Mass 
“*Mercury.”’ 

SOLDERLESS CONNECTORS. See 


Connectors, Wire & Cable 





SOLENOIDS 


Autom: atic Switch Co., 49-B E. 11th, New 
York, } 

Davis & “Co., Dean W., 1006 First 
Kentland, Ind 

Eastern Air Devices, Inc., 583 Dean 
Brooklyn 17, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co. Apparatus Dept., 
Schenectady 5, N. 

Guardian Electric, 1627P W. Walnut 8t., 
Chicago 12, Tl. 

National Acme Co., 170 FE. 13l1st, Cleve- 
land 8, Ohio. ‘‘Namco. 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Tl 

Struthers-Dunn, Inc., 146-150 N. 18t! 
Philadelphia 7, Pa. 

West Coast Electrical Mfg. Co., 10008 


S. Main, Los Angeles 3, Calif. ‘“Weaco.’’ 


SPEED INDICATORS. 


Tachometers. 


See 


SPEED REDUCERS 
For Motorized Units, see Original 
Equipment, Motor Specifications, 
elsewhere in this issue. 


Janette Mfg. Co., 556 W. Monroe, Chicago 


6, Ill. 
Kaelin Electric Co., 1421 8. Los Angeles, 
Los Angeles 15, Calif. 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 

SPOOLS, WIRE 

The Cleveland Welding Co., W. 117 & 
Berea Rd., Cleveland 7, Ohio 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake. 
Chicago 24, Ill. 

American Steel & Wire Co., Cleveland. 


Ohio. “USS.” 

Barnes Co., Wallace ee. Associated 
Spring Corp.), Bristol, 

Cuyahoga Spring Co., 10270 ‘Beree Road, 
Cleveland 2, Ohio. 

Garrett Co., Ine., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Gibson Co., William D. (Div. Associated 


Spring Corp.), 1800 Clybourn Ave., Chi 


cago 14, Ill. 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Il. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 


Fulton Road, Cleveland 9, Ohio. 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades 


STAMPINGS, METAL 
Accurate Spring Mfg. Co., 

Chicago 24, Ill. 
American Brass Co. 
Barnes Co., 


3817 W. Lake, 


., Waterbury 88, Conn 

Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Dante Electric Mfg. Co., Bantam, Conn 

Colgate Mfg. Corp., Amityville, N. Y. 


Water 


Electric Auto-Lite Co., Toledo 1, Ohio 
Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. (Div., Asso 


ciated Spring Corp.), 
Ave., Chicago 14, IIl. 
Garrett & Co., Inc., George K., 1421 Chest 
nut, Philadelphia 2, Pa. 
Hubbard Spring Co., M. D., 525 Centra! 
Lansdale, Pa 


1800 Clybourn 


Ave., Pontiac 12, Mich. 
Hunter Pressed Steel Co., 


ELECTRICAL MANUFACTURING 








Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 


PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS @ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 


WELD - BILT 
Portable Elevator 


SR a 
233 Water St., West Bend, Wis. 
Materials Handling Engineers 


DYKEM STEEL BLUE 


STOPSHE 
LOSSES == 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 
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Typical 
eT Me a 


Here’s an interesting but little-known 
use of Chace Bimetal. Shown within 
a “phantom” case is “the works” of the 
Jubilee Manufacturing Company’s 
three-unit type voltage regulator. You'll 
probably find one under the hood of 
your car. It works silently and without 
attention, regulating the flow from gen- 
erator to battery, protecting both under 
fluctuating conditions. 

Two small bimetal elements are indi- 
cated. The bimetal hinges automatic- 
ally adjust the tension between the con- 
tact points to cause the regulator to 
operate at a lower voltage when hot 
and a higher voltage when cold, since 
a higher voltage is required to charge 
a cold battery. 

This is a typical use of Chace Bimetal 
as the actuating element in a tempera- 
ture responsive device. The depend- 
ability of their 35 types of bimetals 
has made the name “‘Chace” a byword 
with engineers concerned with the 
precise control of heat or cold. 


To a fe) 


Wt SLT Ze 


Thermostatic Bimetals 


1608 BEARD AVE. + DETROIT 9, MICH. 
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Miniature Selenium Rectifiers 
Built On Aluminum 


Replaces the Rectifier Tube in AC-DC port- 
ables, table radios, consoles, amplifiers, relays 
and other low-power electronic devices. 


— 1%6"— 












































5 Pl 
Standard 150 mil 
5-plate stack 
Only 1%6” 
The” x 4” 























—_ n® Y% l oa 











5 Mi 
Standard 100 mil 
5-plate stack 
Only 1” x 1” x %” » 


Check Vhese features 


e STARTS INSTANTLY 
e RUNS COOL 
e WILL NOT BREAK 
e INCREASES RECEIVER SENSITIVITY 
e TAKES MOMENTARY HEAVY OVERLOADS 
e BOOSTS PERFORMANCE 
e EASILY INSTALLED 
e EACH UNIT FACTORY TESTED 
e HIGH EFFICIENCY ASSURES COMPACTNESS 
e NORMALLY LASTS LIFETIME OF SET 






































































































































Seletron miniature selenium rectifiers com- 











bine high efficiency, reliability and long life 





with small size and simplicity of installation. 





One stud, two quick soldered connections 





and it’s in! Usually costs less than the tube 








and socket it replaces. Write today for details. 
; ADDRESS DEPT. S-31 


RADIO RECEPTOR CO. Ine. 


Since 1922 in Radio and Electronics 


251 WEST 19th STREET 





























SELETRON ee) 
































NEW YORK 11, N.Y. 


















Inc., 70 Baker, Providence, 


17 Virginia Ave., 


inem & Co., 
R. 


Patten ‘MacGuyer an, 
Providence 5, R. 
Raymond Mfg. Ky Div., Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 8167 
Fulton Road, Cleveland 9, Ohio 

Scovill Mfg. Co., 19 Mill, Waterbury 91, 


Conn. 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, . 

Whistler & Sons, Inc., 8. B.. 752 Mili- 
tary Road, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 603 Barber 
Ave., Worcester 6, Mass. ‘“‘Presteel.’’ 

STAMPINGS, NON-METALLIC 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. (Fibre) 

4915 


Freeway Washer & Stamping Co., 
Grant Ave., Cleveland 5, Ohio (Plasties) 


STARTERS, FLUORESCENT. 
Fluorescent Lamp Auxiliaries, 


STARTERS, MOTOR. See Controllers 
Motor. 


See 


STEATITE. See Ceramics. 
STEEL—Commercial Forms and 
Grades 

Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling ie 


Stainless (N 
ar Rolled Only (0) 


bing (T) 
(See also Steel, Electrical; also Wire, 
Steel) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (8-CO) 
(Spring) 

Carnegie-Illinois Steel Corp., 619 Carnegie 
Bldg., Pittsburgh 80, Pa. “U8S, 
**Vitrenamel”’ (B-AC) (8-ACDEN) 
(T-ACN) 


Carpenter Steel Co., 115 W. Bern, Read- 
ing, Pa. (T-N) 
Cold Metal Products Co., Youngstown 1 
Ohio. ‘“‘CMP Thinssest’* (8- KCNO) 
Follansbee Steel Corp., Pittsburgh 30, Pa. 
(S-CO) (Clad) 

Granite City Steel Co., Granite City, Ill. 
(S-CEN) (Clad) 

nace Sons Co., John A. Trenton 2, 


Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (BS-ACIEN) (T-ACN) 

Superior Steel Corp., Carnegie, Pa., 
(ANS) (Spring) (Clad). ‘‘SuVeneer.”’ 
Superior Tube Co., 2504 Germantown 
Ave., Norristown, Pa. (T-ACN). 

Thomas Steel Co., Warren, Ohio. 
“Thomasstrip’’ (S-ACDO) 


Timken Roller Bearing Co., Canton 6, 
Ohio (B-A) (T-AC) 

Worcester Pressed Steel Co., 603 Barber 
Ave., Worcester 6, Mass. “*Presteel”’ 
(S-ACO) 


STEEL, ELECTRICAL (Silicon), 
Sheets and Strips 

Carnegie-Illinois Steel Corp., 619 Goppasto 
Bldg., Pittsburgh 30, Pa. ‘‘USS 

Follansbee Steel Corp., Pittsburgh 30, Pa. 

Granite City Steel Co., Granite City, Ml. 


STRAIN RELIEFS. See Grips and 
Clamps, Stain Relief. 


STRIPPERS, WIRE 


Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 

Lead-All Products Co., 24 E. 2ist, New 
York, 10, N. Y¥. 

Pyramid Products Co., 2224 8. State, 
Chicago 16 Ill. ‘‘Colonial.” 

Wenco gs. Co., 1136 W. Hubbard, Chi- 
cago 23, Til, ‘Simplex.’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘“‘Speedcraft.” 

STRIPPING and CLEANING COM- 
POUNDS 

Oakite Products, Inc., 18-H Thames, New 
York 6, N. Y¥. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Ine. , , 1521- 35 N. 
Fourth, Harrisburg Pa. 

Bow, Co, ' 8., 7-11 inci, *min- 
side, N. 

Burke Electric Co., 874 W. 12th, Erie, 


453 Concord 
Chase Brass & 


Co., Inc., Water- 
bury 91, Conn. 


Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York co ¥. Y. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Ine., James, 150 Ex- 
change, Malden, Mass. 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27, 

Trumbull Electrie Mfg. ‘Co., Plainville, 


Conn. 
United States Instrument Corp., Dept. 2, 
19 8S. Harrison, E. Orange, N. J. 


Pa. 
Cambridge Thermionie Corp.. 
Ave., Cambridge 38, 
Copper 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 





ELECTRICAL MANUFACTURING 


SWITCHES, AUTOMATIC and 


MANUAL 
Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 


Push Button Snap 
(Toggle, Slide. Rotary) ) 
Remote Control R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Push Button Station (Ww) 
(See also Circuit Breakers; Push Button 

Stations; Controllers, Motor; Relays; 
Timers) 

Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East Ave., 
New York 21, N. Y. (B) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. (ACDHK- 
MPRT) 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn, (G) 

Automatic Switch Co., 49-B E. llth, New 
York, N. Y. (CHR) 

Automatic, Temperature Control Ce., Ine., 
Logan & Germantown Ave., ‘Phils- 
delphia v7 Pa. (CFG) 

Clare & Co., Cc. P., 4719 W. Sunnyside 
Ave., Chicago 30, (N) 

Cramer Co., R. W., River St., Centerbrook, 
Conn. ‘“‘Sauter’’ (G) 

Crouse-Hinds Co,, Syracuse 1, N. Y. (PR) 

— i) 1010 N. Main, Elkhart, 

Edison, Inc., Thomas A., Instrument Div., 
43, Lakeside Ave., West Orange, N. J. 

Euclid Electrie & Mfg. Co., 18385 Chardon 
Road, Cleveland 17, Ohio (Euclid) 
(LRW) 

Federal Electric ere Co., 5@ Paris, 
Newark 5, N. J. (D 

Federal Telephone and Radio Corp., Dept. 
ras. 67 Broad, New York 4, N. Y. 

pal Ine., 51 Pleasant, Ashland, Mass. 
“‘Thermoswitch” (F) 

Fries Instrument Div., Bendix Aviation 
Corp., 1456 Taylor Ave., Baltimore 4, 
Md. ‘“Amptrol.’’ 

General Electric Co., Section A-856-1 
Apparatus Dept., Schenectady 5, N. Y¥ 

“*Switchette”’ (ACDEFGHK MOPRST) 

Guardian Electric, 1627D W. Walnut 8t., 
Chicago 12, Ill. (CFGHN) 

Heinemann Electric Co., 99 Plum, Trenten, 
N. J. ‘‘Heco” ) 

Ideal Industries, Inc. 1008 Park Ave., 
Sycamore, Ill. (L) 

J-B-T Instruments, Inc., 437 Chapel, New 
Haven, Conn. (8) 

Littelfuse, Inc., 4783 E. Ravenswood Ave., 
Chicago 40, Tiil, (D) 

Co., Inc., Valparaiso, Ind. 
." “Twi-Lite’ (KP) 

Mallory & Co., Inc., P. E., Indianapolis 
6, Ind. (GNPS) 

Master Electric Ce., poe | 1, Ohio (C) 

Mercoid Corp., 4223 Belmont Ave., 
Chieago 41, Tl. (ACDEF) 

ee UR om. » Freeport, Ill. ‘‘Temp 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. 8., Minneapolis 8, Minn. 


88. 
National Acme Co., 170 E. 181st, Cleve- 
land 8, Ohio. “Namco” (BP) 
Ohmite ate Co., 4805 Flournoy, Chicago 


44, I. ( 

Powrex Switch Co., O. Box 206, Water- 

town 72, Mass. wr 

> aM Division, ee cK) Corp., Dept. 

Robertshaw Thermostat Co, Youngwood, 
Pa. (FM) 

Roller-Smith Co., 1751 W. Market, Beth- 
lehem, Pa. (8) 

Slater Electric & Mfg. Co.. 323-63—56th, 
Woodside, N. Y. (P-Rotary) 

Spencer sneemontet £e. 108 Forest, 

i. (EF) 


0 N. Richards, Milwau- 
ae Wis. ia. (ACELOPI 
Co, St. Marys, Pa. 

(P- ee alae 


Struthers-Dunn, Inc., 146-150 N. 138th, 
Philadelphia 7, Pa. 
— Inc., Dept. H, Ashland, Mass. 


Trumbull sieciste Mfg. Coa., Plainville, 


Conn. (CFOP) 

Tuttle & Kift, Ine., 1828 N. Monitor Ave., 
Chicago 39, TIL. (M) 

Unimax Switch Corporation. 460 W. 384th. 
New York 1, N. Y. (B) 

United States Sane oe. é 
19 8. Harrison, E. (a 2 

Taouth, 


Ward Leonard tiscerte .. 34 
Mount Vernon, N. Y. GER?) 
Westinghouse Electric Corp., P. 0. Bor 


866, Pittsburgh 36, Pa. (ACFGHOP) 
Zenith Electrie Co, 152 W. Walton, 

Chicago, Til. (CGH) 
TACHOMETERS 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Tolede 1, Ohio. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, J. 








WRITE FOR 
CATALOG 


WE ALSO REFILL 


OLD CORES 


dependable commutation F ik aiencign a 
KIRK WOOD COMMUTATORS 


WHEN YOUR MOTOR REQUIREMENTS CALL FOR... 


DEPEND- 


ABLE COMMUTATION, THERE IS A KIRKWOOD COMMUTA- 
TOR EXACTLY SUITED TO YOUR NEEDS.... 


MILLIONS OF OUR COMMUTATORS ARE NOW PERFORMING 


MERCIAL MOTORS ... 


SATISFACTORILY IN ALL TYPES OF INDUSTRIAL AND COM- 
AND HOUSEHOLD APPLIANCES... . 


CALL IN OUR REPRESENTATIVE — THERE’S ONE NEAR YOU. 


KWOOD Commura R 


CLEVELAND 15, OHIO Cy 


1345 CARNEGIE AVENUE 


— 400 SERIES PLUGS 


AND SOCKETS 


A medium size Plug and 
Socket that fulfills practi- 
cally every requirement in 
the Public Address, Radio 
and kindred fields. Socket 
Contacts are of the “knife- 
switch” type of phosphor 
bronze, cadmium plated. 


Plug Contacts are of hard brass, 
silver plated. Insulation is of mold- 
ed Bakelite. All Plugs and Sockets 
are Polarized. Caps are of steel 
with baked black crackle enamel. 


Made in 2, 4, 6, 8, 10 
and 12 Contacts. 


The best all around 

Plug and Socket at 
popular prices. Send today 
for catalog No. 14 listing 
all types of Electrical Con- 
necting Devices—Plugs, 
Sockets and Terminal Strips. 





This is the one important de- 
tail of motor development that 
cannot be worked out from 
tables. Established recommen- 
dations can cover only normal 
operating conditions; where 
abnormal conditions are in- 
volved only experience will 
work out a satisfactory solu- 
tion. In our new laboratory we 
are testing brushes for many 
new equipment designs under 
various Operating conditions. 
These facilities are available 
for finding the solution to 
your carbon brush problem, 
without cost or obligation. 
Additional information will 
be sent on request. 


HOWARD B. JONES DIVISION 


--CINCH MFG. CORP. 
2460 W.GEORGE ST. CHICAGO 18 


PURE CARBON CO., INC. 
440 HALL AVENUE ST. MARYS, PA. 
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A PRODUCTION MANAGER SPEAKS: 


@ “We're production minded at our plant and we run 
our LESTERS on a 24 hour schedule more than 300 days 
a year .. . A machine has got to be tough and it has 
to be made right to stand up under the punishment we 
give it... . We have a lot of LESTERS here and so far 
as we're concerned, if it’s plastic production—the NEW 
Lester has the answer. . . .” 


@ The New LESTERS are built for production. LESTER, and 
only LESTER has these exclusive features, all developed for 
“production minded” plastic molders. ... 1. The one piece, 
cast alloy steel frame with no movable parts to get out of 
adjustment. . . . 2. The unique LESTER vertical injection 
system, open on all sides for quick, easy cleaning and adjust- 
ment. . . . 3. LESTER patented toggle mechanism with all 
of the die locking pressure carried on four metal columns— 
not on pins that wear out... .4. Greater platen travel permit- 
ting use of larger, deeper molds... . 5. Larger die height 
adjusting screw with supporting area equal to die area prevents 
platen deflection. . . . 6. Flexibility of control of both in- 
jection speed and injection pressure is standard equipment on 
all models. . . . 7. The LESTER safety gate is interlocked 
hydraulically, electrically and mechanically. 


White 


for information on the new line of LESTER 
injection molding machines . . . 6—8—12 
—16—24 and 32 ounce models. The 
LESTER vertical die attachment is available 
for the smaller machines. 


INJECTION 
MOLDING MACHINES 


Distributed by LESTER-PHOENIX, INC. | 
2635 CHURCH AVE., CLEVELAND 13, OHIO | 


TAGS, TERMINAL 
ia Band & Tag Co., Dept. 9-460, 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. ‘‘Scotch.”’ 


TAPE, INSULATING. See Fabrics, 
Insulating; Sleeving and _ Tape, 
Asbestos; Tape, Friction and 
Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 
General Electrie Co., Appliance & Mer- 
chandise Dept., Bridgeport 2, Conn. 
Goodrich, B. F., Dept. EM-17, Akron, 


Ohio. 
Insulation Manufacturers Corp., 565 W. 


Washington Bivd., Chicago 6, -Ill. 
Irvington Varnish & Insulator Co., Irving- 


ton 11, N. J. 
Mitchell-Rand Insulation Co., Ine., 51 


Murray, New York 7, N. Y. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. 


TAPE and SHEETING, SYNTHETIC 
RESIN 

New Jersey Wood Finishing 
bridge, N. J. ‘‘Vartex.’’ 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J 


TEMPERATURE CONTROLS. 
Switches; Thermostats. 


TERMINAL BLOCKS. 


Terminal. 


TERMINALS. 
Terminals. 


TESTING INSTRUMENTS. 
instruments. 


THERMAL SWITCHES. See Switches. 
THERMOCOUPLES 


Brown Instrument Co., 
Philadelphia 44, Pa. 
General Electric Co., 
Schenectady 5, N. Y 


See Mica 


Co., Wood 


See 
See Strips, 


See Lugs and 


See 


4466 Wayne Ave., 


Apparatus Dept., 


Hoskins Mfg. Co., Detroit 8, Mich. 

J-B-T Instruments, Ine., 437 Chapel, 
New Haven 8, Conn. 

Littelfuse, Inc., 4783 E. Ravenswood Ave., 
Chicago 40, Ill 

Rockbestos Products Corp., 833 Nicoll, 
New Haven 4, Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Germanow-Simon Machine Co.. Rochester 


1, N. ¥. 
United States Gauge Div., American Ma- 


chine & Metals, Inc., Sellersville, Pa. 
Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. 
**Max-Min.”’ 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 
Baker & Co., Ine., 113 Astor, 
5, N. J 

Brainin Co., C. S., 233 Spring, New 
York 13, N. Y. 

Callite Tungsten Corp., 
City, N. J. 

Chace Co., W. M., 
Detroit 9, Mich. 

General Plate Div., 
Corp., Attleboro, Mass. ‘“Truflex.” 

Makepeace Co., D. E., Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. ‘*Wileo.”’ 


THERMOSTATS 

Barber-Colman Co., Kockford, II) 

Bristol Company, 153 Bristol Rd., 
bury 91, Conn. 

Cam-Stat Inc., Div. 
2037 8S. La Cienega, 
Calif. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Master Electric Co., Dayton 1. Ohio. 

Mercoid Corp., 4223 W. Belmont 
Chicago 41, Ill, ‘‘Sensatherm.”’ 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. S., Minneapolis 8, Minn. 

Robertshaw Thermostat Co., Youngwood, 
4 

“mith Control & Instrument Corp., 1329 
Tighland Ave., Needham 92, Mass, 

Spencer Thermostat Co., 103 Forest, Attle- 
ro, Mass. ‘Kiixon.” 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TIME SWITCHES. See Switches. 


TIMERS, ELECTRONIC 

Automatic Temperature Control Co.. Tne 
Logan St. & Germantown Ave., Phils- 

delphia 44, Pa. 


582 

o 
See Wire 
Newark 


544—39th, Union 
1608 Beard Ave., 


Metals and Controls 


Water 


Paul 
Los 


Henry Co., 
Angeles 34, 


Ave., 


TIMERS, SYNCHRONOUS MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Cramer Co., RK. W., River St., 
brook, Conn. 

General Electric Co., 
Schenectady 5, N. 

Hansen Mfg. Co., 
Ind. ‘‘Synchron.”’ 

Gaydon Co., A. W., Waterbury 32, Conn. 
“Cirele B.”’ 

Haydon Mfg. Co., Inc., Forestville, Conn 

Mercoid Corp., 4223 Belmont Ave., Chi- 
cago 41, Ill. 

Potter & Brumfield Sales Co., 549 W 
Washington Blvd., Chicago 6, Ill. 

Square D Co., 4040 N. Richards, Milwau- 
kee 12, Wis. 

Struthers-Dunn, Inc., 146-150 N. 18th, 
Philadelphia 7, Pa. 

Telechron, Inc., Dept. H, Ashland, Mass 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Zenith Electric Co., 152 W. Walton, 

Chicago, Ill. 


TOOLS, PORTABLE 

Mall Tool Co., 7827 S. Chicago Ave., Chi- 
cago 19, Ill. 

Stanley Electric, 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R. 1 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J 
‘‘Albanene,’’ ‘‘Phoenix.”’ 

Ozalid Div., General Aniline & Film 
Corp., Johnson City, N. Y. 

Post Co., Frederick, 3650 N. Avendale 
Ave., Chicago 18, IIL. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 


TRANSFORMERS, 
CURRENT 

Acme Electric Corp., 
ee 


Center- 


Apparatus Dept., 


Ine., Princeton 8, 


New Britain. Conn 


INSTRUMENT 


35 Water, Cuba, 


Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted, 
Conn 

Federal Telephone and Radio Corp., Dept. 
1-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Standard Transformer Co., Warren, Ohio 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 

a oe Corp., 35 Water, Cuba, 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin. 
Detroit 7, Mich. 
Electran Mfg Co., 4585 Elston Arve., 

Chicago 30, Tl. 
General Electric Co., 
Schenectady 5, N. Y. 
Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘*‘Gracoil.” 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave,, Trenton 3, N. J. “NWL.”’ 
Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill. 
Rtandard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio ‘’Staco.’ 
Standard Transformer Co., Warren, Ohio. 
Wagner Electric Corp., 6454 Plymouth 

Ave., St. Louis 14, Mo. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 35 Water, Cubs 
N. ¥ 

Chicago Transformer Corp 
son, Chicago 18, Ill 

Mano Electric Co., 93 Main, Winsted 


“onn. 
Mavis & Co., Dean W., 1006 First 
Elston 


Apparatus Dept., 


3501 W. Addi 


Kentland, a 
Electran Mfg Co., 
Chicago 30, Til. 
Federal Telephone and Radio Corp., Dept. 
L-316. 67 Broad, New York 4, N. Y 
Gramer Co., 2734 N. Pulaski Road, Chi 
eago 39, Ill. ‘“‘Gracoil.’’ 
Millen Mfg. Co., Inc., 
Exchange, Malden, Mass. 
Nothelfer Winding Laboratories, 11 Albe 
marie Ave., Trenton 3, N. J. “NWL.” 
Rola Electric Co., 2525 Clybourn Ave 
Chicago 14, IIL. 
Standard Electrical Products Co., 40) 
Linden Ave., Dayton 8, Ohio ‘‘Staco.”’ 


TRANSFORMERS, VARIABLE VOLT- 
AGE 

Sola Electric Co., 
Chicago 14, Tl. 

Sorensen & Co., Inc., 

Standard Electrical Products 
Linden Ave., Dayton 3, Ohio. 


TRUCKS. HYDRAULIC LIFT (Hand) 

Market Forge Co., 84 Garvey, Everett 
49, Mass. 

West Bend Equipment Corp., 233 Water, 
West Bend, Wis. 


i585 Ave., 


James, 150 


2525 Clybourn Ave., 


Stamford, Conn 
Co., 401 
**Staco.”” 


ELECTRICAL MANUFACTURING 


/ 













A Dense Black 
That 
Won't Rub Off 


Products Treated 
With 
BLACK-MAGIC 
















BL A CK pioto'courisy raner snimes 


deep-penetrating 1-bath oxide black 





BLACK-MAGIC is a deep penetrating (.0001”), single-bath innumerable thousands of other applications in the metal working 
field. 

BLACK-MAGIC is very flexible. Forming may follow processing. 
; E It is also an excellent bond for paints and lacquers. Simple to 
above because of its fine appearance and good resistance to work. Chemical resction occurs at 300° F. There are also 
wear, rust, tarnish and perspiration . . . qualities which fit it for BLACK-MAGIC baths for zinc, copper, brass and cadmium. 





oxide finish that gives iron and all steels except stainless a rich, 
permanent black. Black-Magic was used for the parts shown 








Send for samples and the “Black Book.” 


Cukerey A Glass-Base Spray Coat “ois 
CLEVELAND: 


Universal Paint & Varnish Co. 











NEW YORK CITY: 
Lacquer Finishine Co., Inc., pang: Dal 


Cw’ MITCHELL-BRADFORD CHEMICAL COMPANY 


C. D. HAMILTON, MODERN METAL FINISHES 


Fayetteville, N. Y. Pa 2446 G MAIN ST., (Stratford) BRIDGEPORT, CONN. fd 
CHICAGO OFFICE: 111 W. Jackson Bivd. 


ST. LOUIS: BLACK-MAGIC OXIDE BLACKING SALTS , SILCO Glass-Base PROTECTIVE COATING DALLAS, TEX.: 
G. S. Robins & Co. WITCH-DIP & WITCH-OIL FINAL FINISHES ‘ HEAT TREATING SALTS. CLEANERS. ETC. Texokana Supply Co. 


LEAD-ALL Now orrers | NE cade pone 


Immediate Delivery= 


MOTOR DRIVEN SCREW DRIVERS 
WIRE STRIPPING MACHINES 
WIRE CUTTING MACHINES 
SAFE-T SCREW ATTACHMENTS 
SEND FOR CATALOG. 
LEAD-ALL PRODUCTS CO. 2 &21st Street 


Territories Open for Distributors and Sales Representatives 














PHILADELPHIA: 


Albert Printz, Germantown 


























5 AMP — 
for water 
Systems; 
pumops; 
hair dry- 
ers; elec. 
tric scales: 
actuating 
devices. 










































! AMP — for 
pilot service; 
vending ma- 
chines, tem- 
perature regu- 


20 AMP — for 
elevators; con- 
veyors; blue 
printing ma- 










10 AMP — for 
oil burners: 
water heaters: 
















lation: fire feed and speed chinery: stok- 
alarms. controls; farm ers: safety 
machinery: rail- devices: com- 






road signals. munication 
systems. 


Double Throw Unit © o 


















Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
plosion-proof! Abso- 
lutely silent! 








Also Available 








WASHERS of correct 
material, design, fin- 
est precision, are re- 
quired for 


ELECTRICAL EQUIPMENT 


QUADRIGA 
QUALITY WASHERS 


To your specifications. Quadriga has 
long specialized in this field. Also 
SMALL METAL STAMPINGS, any de- 
sign. Send for catalog. 


THE TD aa lla cfm DURAKOO a a he 


~ a0 aera eee elev. P| 













Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
yourself their superior 
performance. 


Care ea 













All sizes furnished 

with or without stand- 

ard tilting mechanisms. 

Geick deliveries! 
‘rite us today. 



















ee 



























65 AMP — extra 
heavy duty; ideal 
for motor starting 
and other types of 
tough jobs — no 
relay required. 


35 AMP — for 
motor starting: in- 
dustrial furnaces: 
oven controls: 
mining machinery 
— built for heavy 

loads. tT 
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RETAINING RINGS 
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On these beautifully designed Wilco- 
later Thermostats our retaining rings are 
“naturals” for simplification and econ- 
omy. On such highly efficient products, 
every part is designed for compact re- 
liable service. 


























And on hundreds of other products and 
machines these effective yet inexpen- 
sive artificial shoulders are saving 
money and material — eliminating the 
need of extra parts, cutting down as- 
sembly costs. 


























Don't cut down shafts to make shoulders 
—groove your shafts and housings, and 
use steel retaining rings. 

















Write today for our retaining ring folders. 














THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. MILWAUKEE 2, WISCONSIN 







































































TUBES, CATHODE RAY 


General Electric 


Co., Electronic Dept., 
Thompson Rd., . 


Syracuse, N. Y. 


| TUBES, ELECTRON (Industrial) 


Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
| General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 
Raytheon Mfg. Co., 190 Willow, Waltham 
| 54, Mass. 
Westinghouse Electric Corp., P. O. Bes 





| General Plate Div., 


868, Pittsburgh 88, Pa. 

TUBES, METALLIZED GLASS. See 
Glass, Technical. 

TUBES, PHOTOELECTRIC. See 


Photoelectric Cells & Tubes. 
TUBING, ALUMINUM. See Aluminum. 
TUBING, BERYLLIUM COPPER 


Superior Tube Co., 2504 Germantown 
Ave., Norristown, Pa. 


TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne- 
sium. 


TUBING, MICA. See Mica. 


TUBING, NICKEL 
ALLOY 
American Bass Co., Waterbury 88, Conn. 


**Anaconda.”’ 
Metals and Controls 
Corp., Attleboro, Mass. 


and NICKEL 


International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. “‘Inco,’’ ‘‘Inconel,’’ 
**Monel.”’ 

Superior Tube Co., 2504 Germantown 
Ave., Norristown, Pa. 

TUBING, PAPER 

Paramount Paper Tube Corp., 612 
Lafayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2085 W. 
Charleston, Chicago 47, Ill. 


TUBING, SILVER. See Silver and Sil- 
ver Alloys. 


TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 


TUBING and SLEEVING Extruded 
Plastic 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. “Tur 

General Electric Co., Plastics Div., Chemi- 
cal Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty pies Co., 
171 Camden St., Boston 1 


Insulation Manufacturers Corp, 565 w. 
Washington Blvd., Chicago 6. Ill. 
Irvington Varnish & .-dnsulator Co., 


Irvington 11, N. J. 

Mitchell- a Insulation = 51 Murray, 
New York 7, N. Y¥. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“‘Natvar.” 

National Vulcanized Fibre Co., Wilming- 
ton 


99, Del. 
New Jersey Woed Finishing Co., Wood- 
bridge, N. J. 
Serpremant Electrical Insulation Co., Dept. 
E. 199 Washington, Boston 7, Mass. 
Varfiex Corp., 305 N. Jay, Rome, N. Y. 
(Silicone) ‘‘Synthovar,” “‘Varglas.” 


TUBING and SLEEVING, VAR- 
NISHED FABRIC 
Bentley, Harris Mfg. Co., Dept. M-8, 


Conshohocken, Pa. 
Brand & Co., William, SS Soy Ave., 


New York 10 

General Electric Co., Div., 
Pittsfield, Mass. 

565 W. 


Chemical Dept., 
Washington Blvd., Chiesgo 6, Til. 


Plastics 


Insulation Manufacturers Cerp., 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-Q-Slot.”’ 

Mitchell-Rand Insulation Co., Ine., 5f 
Murray, New York 7, N. Y. ““Hygrade,” 
**Mirac.”’ 

| National Varnished Products Corp., 207 


Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1, Ohio ‘‘Fiberglas.”” 

Varfiex Corp., 805 N. Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30. Pa. ‘*Tuffernell.”’ 


TUNGSTEN 
(See also Contacts) 
Callite _ Corp., 544—39th, Union 


City, N. 

Cleveland Tungsten, Inc., 10200 Meech 
Ave., Cleveland, Ohio. ‘“‘Cletaloy,” 
“Clevetung.’’ 


Fansteel enna Corp., North Chi- 
cago, ; 

— & Co., Inc., P. R., Indianapolis 6, 
D 


UNDERCUTTERS, MICA. 
Undercutters. 


See Mica 





VALVES, fae or SOLENOID 
ACTUATE 

Automatic Switeh Co., 49-B E. 11th, New 
York, N. Y. ‘‘Asco.’ 

Automatic Temperature Control Co., Logar 
7 = Germantown Ave., Philadelphia 

Barber-Colman Ce,, Rockford, 

Brown Instrument Co., 
Philadelphia 44, Pa 


Ill. 
4466 Wayne Ave., 


Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. 
General Electric Co., Apparatus Dept., 


Schenectady 5, N. Y. (Thrustor). 
Mercoid Corp., 4223 Belmont Ave., Chi 
cago 41, Ill. 
Minneapolis-Honeywell 


Eegulator 
2685 Fourth Ave., fit >. 


S., Minneapolis §, 


Minn, 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. - ~ oe 


VARIABLE VOLTAGE TRANSFORN- 
RS. See Transformers, Variable 


Voltage. 


VARNISHED FABRICS. See Fabrice, 
Insulating. 


VARNISHES, COMPOUNDS ' AND 
a os 
1255 Dixw 
“Taven Roe 2 ell Ave., New 
elite Corp., eae Ee, Cetin & 
Carbon Corp., Dept. > ane 
New York 17, N. Y. 7 
Brand & Co., ‘William, 276 Fourth Ave., 
New Yerk 10, a. Z. “De 
Dolph Co., John C., 1060 Bread, Newark 
. J. ‘‘Chinalak,” ‘“‘Eleetrie Lac 


quer,’ “‘Synthite.”’ 
du Pont de Nemours & Ce., Ine., 
— Dept., Room 18132, RR 


Durez Plastics & Chemicals, Inc. 
Walck Road, North Tonawanda, N'Y.” 
General Electric Co., Section hrm. 278, 
—. ID — thee te Div. 
emica ept a Y. 
“Glypt al.’’ dy & 


George Co., P. D., Bt. Leuls, Me. ‘‘Pedi- 


gree 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chieage 6. Til. 
Intereohemical Corp., Finishes Div., Dept 
uu ¥ 350 Fifth Ave., New York 1 


—— Varnish & Insul: : 
ton 11. Ne. ulator Co., Irving 


Mica Skene Ce., D 24, P. O. 
1076, Schenectady A Ze Mico 

Mitcheil-Rand Insulation Co., Ine., 51 
Murray, New York 7 Y. 

Monsanto Chemical —_ Plastics Div 
Springfield 2, Mass. ‘Phalid.”” 


VARNISHES, FINISHING. See 
quer, Enamels and Varnishes. 


VARNISHES, INSULATING. 
Varnishes, pounds and wg 


Lac 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 

American Television & Radio Co., Bt 
Paul 1, Minn. “ATR.” 

meer & Coe., Inc., P. B., Indianapolis ¢ 


VOLTAGE REGULATORS. See Regv- 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. See Instruments 


VOLUME CONTROLS, RADW. See 
Resistors; Rheostats. 


WASHERS, BEARING. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Speci- 
fic Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 

Bakelite Corp., Unit of Unien Carbide & 
Carbon Corp., Dept. 58, 30 E. 42nd. 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skekie, IM. 
Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. 
General Electric Co., Section RIMA-278 
Resin & Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y. 
Mica Insulator Co., Dept. 24, P. O. 

1076, Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co, Ime., 51 
Murray, New York 7, N. Y. 
~ Oil Co., Dept. EM-8, Philadelphia 3, 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, * 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1. me 7 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 


WELDING EQUIPMENT 

Federal Machine & Welder Co., 240 Dans, 
Warren, Ohio (Resistance) 

Lincoln Electric Co., Dept. 392, Cleveland 
1, Ohio (Are). 


Taylor- Winfield Corp., Warren, Ohic 
(Resistance) ““ENB 

Westinghouse Electric Corp., P. 0. Boz 
868, , Pittsburgh 80, Pa. (Are). “Flex 


arc.”” 
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ATT TF 


Single Phase 
x 


Polyphase 
* 


Direct Current 


ORE than 50 years in the production 

of quality electrical equipment have 
given Peerless engineers and craftsmen 
proficiency in designing and building 
motors of maximum efficiency and 
trouble-free operation. 


wT? Doorbous. AAA UTLEY 


WARREN, OHIO 


SWITCHES - FLASHERS - RELAYS | 


Synchronous On-and-off 

Self- Alternates 
Starting Chasers 
Motors Spellers 


*For any load, for every _ installation, 
Automatic precision products meet the 
most rigid specifications. 


Write Today for Catalog 


In Switches, Flashers and Relays where dependable performance 


is paramount, look for the | _.it’S ARMOR CLAD 


Diamond Seal for Diamond Quality @ Tene @rasmar 6.350 
H o. 


works a steady 8-hour 


MFG. CO. oes ‘can | shift. A foot-operated feed 
, Ps ol lowers the iron to the 


work, leaves both hands 
free. With the Armor Clad 
Tip there is no time out 
for filing, dressing, or re- 
placing tips. Write today 
for FREE booklet, “Ex- 
pert Soldering”. Stanley 
Tools, New Britain, Conn. 


Larger gauge, or more wire small gauge 
in same winding area. No insulation strip 
necessary. Vulcanized flanges. Swaged lock- 
ing tube ends. Spirally wound, maximum . 
One-piece Bobbin strength, lightest weight. Send for sample ——— 


SQUARE 
for speaker to your specifications. 


voice cil | STANLEY | 
PRECISION PAPER TUBE CO. { STANLEY) 


. . Trade Mark 
Also Dielectric Paper Tubes atid 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. aT HARDWARE - HAND TOOLS - ELECTRIC TOOLS 
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Our Aim... 


for nearly three-quarters of a 
century: to make a superior 
phosphor bronze. No diver- 
sions, no side lines, no relaxing 
of standards. As a result 
there’s ELEPHANT BRAND 
... the reliable, pure phosphor 
bronze. 
























Send for Technical Bulletin on your 
Company Letterhead 


RODS e WIRE e STRIP 
SHEETS e CASTINGS 
BUSHINGS 













PHOSPHOR BRONZE SMELTING COMPANY 
2200 Washington Avenue, Philadelphia 46, Pa. 


“Original manufacturers of Phosphor Bronze in the U.S.A.” 
Established 1874 
Sheets @ Wire @ Rods @ Rope @ Ingots @ Castings @ Bushings 















WHEELS, ALUMINUM, IRON, PLAS- 
TIC, RUBBER, 

Market Forge Co., 
49, Mass. 


WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 556 W. Monroe, 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Franklin, Torring- 
ton, Conn. *‘Airotor.”’ 


84 Garvey, Everett 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave., 
Chicago 14, IL 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 

Ave., Chicago 47, Ill. 

Raymond Mfg. Co. Div. Associated Spring 

Corp., Corry, Pa. 


Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio. 

WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Ill. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite ©o., Port Huron, Mich., 


“‘Formvar,’’ “‘Vega Chromoxide.”’ 
Essex Wire Corp., Fort Wayne 6, Ind. 
“*Extra-Test.’” 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. ‘‘Formex.” 
Hudson Wire Co., Winsted Div., Win- 


sted, Conn. 

Rockbestos Products 
New Haven 4, Conn. 
—s Sons Co., John A., Trenton 2, 


Rome Cable Corp., Rome, N. Y. 
WIRE, NICKEL. See Nickel. 


WIRE, RESISTANCE 
Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 


Corp., 833 Nicoll, 


Driver-Harris Co., Harrison, N. J. “Ad- 
vance,”’ “‘Chromax,”’ “‘Nichrome.”’ 

Hoskins Mfg. Co., Detroit 8 Mich. 
*‘Chromel,”” ‘*Copel.”* 

Jelliff Mfg. Corp., C. O., 48 Pequot 
Road, Southport, Conn. ‘‘Kanthal.”’ 
WIRE, SILVER. See Silver; Nickel 

Silver. 
WIRE STRIPPERS. See Strippers, 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 88, Conn 


“* Anaconda.”’ 
& Wire Co., Cleveland, 


American Steel 
Ohio. 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Bristol Brass Corp., Bristol, Conn. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico.” 

Electric Auto-Lite Co., Port Huron, Mich 

Flexo Wire Co., 70 W. First, Oswego. 
N. Y. (Flexible Braid) 


Is Your 


ized components? 








Product 
Designed for Export? 


OUR product may be tops in the U.S.A. but 
does it meet the service requirements and style 
preference of overseas markets? Will it require sim- 
pler controls, more rugged construction or tropical- 
And can it cope with the be- 
wildering variety of voltages and frequencies that 
still exist all over the world? Associate Editor Javitz 
points out some of the special design criteria that 
may apply to your electrical equipment, appliances 


or machinery slated for export. 


See page 81 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. 


Hudson Wire Co., Winsted Div., Winsted, 
Conn. 

rr Sons Co., John A., Trenton 2, 
a 


Rome Cable Corp., Rome, N. Y. 
Scovill Mfg. Co., Waterbury 91, Conn. 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 

American Electrical Heater Co., Detroit 
2, Mich. (B) 

American Steel & Wire Co., Cleveland, 
Ohio. **Amerbestos,”’ **Amercilad,”’ 
‘‘Ampyrol,” “‘USS” (ABCT). 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor 
chester 25, Mass. (BTX). 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y¥. ““Turbotherm” (T) 

Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I. (ABCT) 

Cornish Wire Co., Inc., 15 Park Row, 
New York, 7, N. Y¥. ‘‘Corwico’’ (BT) 

Electric Auto-Lite Co., Port Huron, Mich 
(AB) 

Essex Wire Fort Wayne 6, 
Ind. (BT) 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
“Intelin’ (TX) 

General Electric Co., Section Y52-322, 

Appliance and Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol,’’ ‘‘Formex,” 
“Glyptal,”” ‘“‘Versatol’’ (ABCX) 

Paranite Wire and Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. ‘Dread 
naught’’ (BT) 

Plastic Wire & Cable Corp., 405 E. Main, 
Jewett City, Conn (T) ‘‘Plasticon.”’ 
nes Wire Co., 2800 E. 55th, Cleveland, 

Ohio. 

Rhode Island Insulated Wire Co., Ine., 
50 Burnham Ave., Cranston, R. I 
**Besto-Wire” (A) 

Kockbestos Products Corp., 833 Nicoll, 
New Haven 4, Conn. *’Firewall’’ (ABCT) 

Roebling’s Sons Co., John A., Trenton 2, 
N. J. 

Rome Cable Corp., Rome, N. Y. (BT) 

Royal Electric Co., Ine., Pawtucket, R. I 
(AB) 

Surprenant Electrical Insulation Co., Dept. 
E, 199 Washington, Boston 7, Mass. 


(TX) 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y 
“‘Ru-Laytex”’ (BT) 

WIRING HARNESSES. See Cord Sets. 


WORMS AND WORM WHEELS. See 
Years and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 


Corp., 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 
Federated Metals Div. American Smeltin 
& Refining Co., 120 Broadway, N. Y., 
Y 


N. Y. 
New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. ‘‘Horsehead.” 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


cast 
ane 
wns — REQUIRED 


MAKES A GOOD JOB AND A NEAT ONE 


- MODERNIZE 


with dependable automatic control—re- 
* WRITE FOR BULLETIN 8-DF * mote—or in cramped quarters. Replace 


gear trains, levers, linkages, etc., with 
Oe ee DAVIS-MADE Solenoids. 


Solderless Terminal Lugs and Connectors 


THIRD AND VINE STS. CINCINNATI 2, OHIO TO YOUR SPECIFICATIONS 


A D.W.D. Solenoid A D.W.D. Solenoid 
of Push Type of Push-Pull Type 


Two fine examples of the very latest in sturdy 
solenoid construction, and precision. Send 


Do your insulators call for a material with a for descriptive bulletin. 
low-loss factor, high dielectric and mechani- 
cal strength, one that may be machined, : ™ ° 
nak: teaidiabeuiedttacdine tee Bring your problems to Davis for solution 


ances? LAVITE Steatite Ceramics meet these exactly to your needs—conventional, or any 


broad service requirements, hence are ideal 


, . P ‘ 
ter tile cheater behinm ath tenes special design. With thousands of solenoid 


bushings, and similar rf. applications. parts on hand, we can help you cut costs, 


Formula SI-5 provides a compressive and get earlier deliveries. 
strength of 96,000 lb./sq. in. At 1 meg. fre- 


} quency, the loss factor of this body meas- 
ured only 0.016. Two LARGE PLANTS 


More than 30 years specialization 


Would you like samples for your 

laboratory testing? D.W.D. is the well-known symbol for the better 
Solenoids, Transformers, Coils, Assemblies, 
Electro-Magnetic Windings for every purpose. 
Phone, write or wire 


ae Ab ed ae 
Posy ii ha Chattanooga 1, Tenn pw DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 
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Hundreds of 
thousands are 

on the job every 
day — making 


home life easier 


When you are specifying commu- 
tators for your motor production 


— check these points 


Quality 


Precision 
Deliveries 


Prices 


If you do not have the name of 
our representative — let us know. 
We will have him contact you with 


full information. Write 


Toledo Standard Commutator Co. 
2242 Smead Avenue 
Toledo 6, Ohio 


STOCK CARRIED 
in the following cities 


Boston Mobile, Ala. 
Cleveland Newark, N. J. 
Cincinnati Philadelphia 
Chicago Portland, Ore. 
Los Angeles San Francisco 
Minneapolis Seattle, Wash. 


3 FACTORIES 


to serve you 


eee OR teal) Ve 








As | FOR 
WIRE BINDING ==>, ] SAMPLES 
SLEEVES—Preventing fray- i AND 
ing of cord ends, these : : 
specially-treated rubber 6 | LITERATURE 


Controlled Flexibility, is one of the many im- 
portant advantages of Flexo wire and cable. Be- 
cause of this flexibility you can definitely expect 

longer wear and increased performance from Flexo’s un- 
insulated wire and cable. You can also rely on our meeting 
your exact specifications. For further information write 
today and ask for catalog #58. 


FLE XOWIRE COMPANY 


70 WEST FIRST ST. — OSWEGO, NEW YORK 


4. WAYS TO END ALL CORD 
ING tei eT els 7 


¢ 


ie 


CHMOSTI 


STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
t Underwriters Laboratories. All 
i. types Reg. U. S. Pat. Off. 


tubes are available in five 
sizes to fit wires to .790 


TODAY! 


GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 
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NEW LOW PRICES! 


Prompt Delivery 


SINCE 1927 





DEPENDABLE 


PRODUCTS 
A.C. SOLENOIDS 
















Precision 
Designed For 
Long Life, 
Efficient 
Operation, 

i And Compact- 
ness 






Vertical or 
Horizontal 
Mounting 
















Plunger Con- 
nections Bush- 
ed For Smooth 
Bearing Sur- 
faces 






Coils Easily 
Replaceable 




























Abdul isa hotshot 
ail a crystal ball 


With uncanny skill—and poetry, he can see 


Due to completed high speed tooling and increased produc- 
tion, our prices have been reduced as much as 50% with 
no sacrifice in quality. 





This should especially appeal to large quantity purchasers 
who demand uniform quality at lowest possible cost. 


WEST COAST ELECTRICAL MFG. CO. 
10008 S. MAIN ST. LOS ANGELES 3, CALIF. 
Phone PLymouth 59055 






your bright future, great fortune, or romance. 
But he'd be a “washout” with a plastic prob- 
lem. That’s something that requires more 
than a glass sphere and glib delivery. To do 
a good job requires even more than molding 


equipment. Realizing this, Watertown has 










furnishes the 





Low Voltage been provided with the finest talent, and the 






Heater Element - best testing equipment: Flexural and Impact 


ee Courtesy of the Detroit Lubricator Co. testers, X-ray, Laboratory presses and rolls, 
“> ‘ 

V-570 a and many others for testing both raw mate- 
Steatiic Gin Valve q rials and end-products. With the thirty-five 


years experience in engineering plastics, 









Skilled workers—Modern 
equipment—Trained supervi- 
sion and the close personal 


position to serve you. As even Abdul can 
the jab eanving. fh : tell you, the molding of the future is avail- 


Watertown is in a particularly advantageous 
touch of the boss that keeps 


Our engineering staff with modern laboratory equipment able at present from 
is available to help you solve your problems and the de- 
velopment of the best unit to fit your needs. 


Strip Resistors—Porcelain Heating Elements—Standard THE WATERTOWN MANUFACTURING COMPANY 


and Special Heating Elements. 700 Echo Lake Road, Watertown, Connecticut 


Let Us Help You H. W. Tuttle & Company YAY Vi ZZ / , WAV 
DG | OE Product Adrian, Michigan — ME AS hes AS fi E COUN DUSTRY 
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RIGINAL WbUszi tance - 






@ Personnel and Positions Available 


SPRING-ACTION | @ Sales and Distribution Facilities 


@ Patents and Manufacturing Rights 
Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Avenue of the Americas, New York 20, N.Y. 











MATURE MOTOR DEVELOPMENT ENGINEER 


Our medium-sized Company has an opening for a thoroughly 
experienced Design Engineer on sub-fractional A.C. motors 


It is essential that this man have a minimum of 5 to 8 years 


PO S | T | VE experience directly in this field with well known ‘mm quan 
tity producers and that he be able to handle both the me 














: | chanical and electrical development of sub-fractionals. We 
| are an established manufacturer in the small motor field 
and are interested only in a capable and experienced en 






gineer. If you have the proper background, write us in 
confidence. The arrangements will be attractive for the man 
who can meet our requirements. Box M-89. 








WANTED—SALES ENGINEERS 


| Long established, well-known manufacturer of Electrical 
n | Controls, desires to increase strength of sales organization 

| Only well established, financially sound sales engineers or 
REG. US PAT a firms of highest calibre with electrical engineering back- 

ground, experienced in electrical circuits will be considered. 
State qualifications, sales staff, territory covered, lines repre 
senting and other pertinent information. Box A-91. 





TRADE MARK 








Sprin / 
7 ~ lio 





















Spring-Action Plugs are the only products of PLANT SUPERINTENDENT WANTED 


their kind that will make satisfactory Famed With experience in Electrical wire manufacturing. Must be 
all times without tampering, with the contact due well versed in all phases of production, including technical 
10 independent action of the blades. They are not knowledge of thermoplastic extrusion and compounding. 

Should be a basic wire man who has occupied similar posi- 
affected by vibration and make good contact | tion elsewhere. Will consider general manager who has 
| proper factory experience. Plant located outside Metropolitan 
| Area New York City. Salary commensurate with position. 

Write ELECTRICAL MANUFACTURING, Box A-93. 











even in worn outlets. 


OVER 250- MILLION NOW IN USE 


Spring-Action Plugs eliminate return | WANTED—ENGINEER 
merchandise due to faulty contact of plugs 


as well as complete failure of contact. 








With Electrical & mechanical background, capable of work- 
ing on own initiative on design of small intricate electro- 
|} mechanical mechanism for mass production. Locate in west. 
Ill. Give qualifications in full. Confidential. Salary open. 
Box A-95. 







Since loose contacts cause arcs, voltage drop 





and current interruptions, to assure a good con- 
nection for Fluorescent Lamps... Electrical Test 
Sets... Medical Instruments . . . Portable Tools... 


Electrical Appliances and any electrical devices, | ELECTRICAL ENGINEER 
use Spring-Action Attachment Plug Caps. | Twelve years motor and appliance design experience. Seven 
years executive engineering experience, all in progressive 
companies, desires position as Design Engineer or Chief En- 
Made Exclusively By gineer in moderate size company. Equipped to design entire 
line of motors. Box A-92. 


Te aA A FOR SALE 


beds “One G.E. Model 4F1503 Electronic Heater with work table 
76-86 COIT STREET IRVINGTON 11,N. J. and output transformer complete with tubes. Output is 15KW 
and rating is for continuous service. Efficiency 540 KC. 
Line transformer available. Heater has never been used and 
is in perfect condition.” Box A-94. 











CHICAGO OFFICE: 626 W. JACKSON BLVD., CHICAGO 6, ILL 











ELECTRICAL MANUFACTURING 






















p 


the ELECTROPUNCH 


a Grand — a punch aaa a S 


Now, 
Senior Electropunch 
—a new, more 
powerful model 


Yes, a second Electropunch—the 
new Senior Modei oifers up to 
2250 pounds impact. As with 
Junior model, variable transform- 
er (at slight additional cost) 
gives a full range of impacts up 
to this maximum. Senior Elec- 
tropunch is the big brother of 
the Junior Model—the original 
Electropunch that increased pro- 
duction up to 800% in many 
plants! The new model was de- 
signed for working heavier mate- 
rial of all kinds. 






Many features on both 
models 



















Do_dozens of jobs: 


stapling, 
marking, _ riveting, 


piercing, 
blanking, drawing, etc. e 
Occupy less than 1 sq. foot of 
ron eee OPTIONAL OPERATING 
Spindle solenoid operated, CONTROLS 

spring return. Operating button on both models 

can be located to trip when work 

is fed into punch. Foot switch 

’ available at slight extra cost. 

* Ruggedly built. Write for bulletin today. 


A Mighty Mite That Packs a Punch 


BLACK & WEBSTER INC. 
126 MASSACHUSETTS AVENUE 


BOSTON 15, MASS. 
Dept. E. 


110 volt 60 cycle A.C.—plug 


in anywhere. 





| 

| One effective method of speed 
PLIERS ing the flow on production lines 
| 





























VITREOUS 

ENAMELED 
ROUND 

-RHEOSTATS 


FOR EVERY USE is to supply your workers with 
quality tools. 










Klein Pliers are helping many 
manufacturers to better perform- 
ance. Drop forged from fine 
alloy steel, they have the proper 
balance to prevent hand fatigue, 
perfectly matched jaws for a sure 
grip, sharp knives that stay keen 
after years of tough service. 

Be sure your workers are 
equipped with Kleins—the 
famous name in pliers “since 
1857.’ Your supplier will fill 
your order as soon as possible. 





Ask Your Supplier 
Foreign Distributor: 
International Standard Electric Corp., New York 







A copy of the Klein Pocket 
Tool Guide, showing the 
Klein line and containing 
valuable tool information, 
will be sent on request. 


Since 1857 


Te "t ro ei cc “ | | hs 
meena F) «8 3 | 


MONT AVENUE is ie 











i 
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Mallory was first to standardize the design of the AC Motor Starting Capacity 


During the past 15 years, many millions of 
Mallory AC Motor Starting Capacitors have seen 
service in the field—have earned a_ well-deserved 
reputation for dependability. Today, these capacitors 
are more popular than ever, thanks to recent refine- 


ments in design. 


A new plastic case, for instance, improves insulation 


between capacitor and motor. A splash-proof end cap 


en not only helps to combat moisture but contributes to 
SPLASH-PROOF END CAP appearance. A handy mounting bracket cuts down 
a nieces: assembly time—eliminates insulating tubes, metal 


end caps, grommets and other such gadgets. 

It all adds up to more for your money—more in 

quality, style and convenience. Available in all 

popular ratings, Mallory AC Motor Start- [ 
TIME-SAVING ing Capacitors may be mounted as / 
MOUNTING BRACKET pictured or by means of your current 


assembly hardware for equivalent 


<a 


aluminum can sizes. Send for Leaf- 
let #746-C illustrated at the right. 


MA L LO ie 


(ELECTROLYTIC, OIL and WAX) 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Accurate Insulated Wire Corp. 
Acme Electric Corp. 
Acme Wire Ce., The . 


Acorn Insulated Wire Corp. ze 
Aircraft-Marine Products, Inc. ... 
Air Express Division, Railway 
Agency . 
Akron Porcelain Co., The 
Alden Products Co. 
Allen Mfg. Co., The 
Alliance Manufacturing Co. 
Allied Control Co., Inc. : 
Allied Electric Products, Inc. 
Allmetal Screw Prod. Co., Inc. 
Aluminum Company of America 
Aluminum Goods Mfg. Co. 
American Brass Co., The ... : 
American Electrical Heater Co. 
American Felt Co. 
American Gas Accumulator Co. 
American Lava Corporation 
American Machine & Metals, Inc. —United 
States Gauge 
American Magnesium Corp. | 
American Screw Co. 
American Television & Radio Co. 
Amperite Company : Fe REE: 
Anaconda Copper Mining Co. PA oete 
Ansonia Electrical ah Noma Electric 
Corp., The ee aes oe 
Armstrong Cork * Co. 
Arrow-Hart & Hegeman Electric Co. 
Austenal Laboratories, Inc. 
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n electric de-icing timer, custom 


De-Icing Timer by A. W. Haydon designed and manufactured by A. W. 
Helps Make Winter Flying Haydon for Hamilton Standard Propellers’ 


new electric de-icing system, helps remove 
dreaded ice formations. 

Ice is thrown off by the propeller’s own 
centrifugal force after the undercoat is 
melted by. electric heaters controlled by 
Haydon’s timer. The timer “cycles” current 
to each propeller in turn, minimizing the 
load on the airplane’s electrical system. 

This same engineering skill can help solve 
your electrical timing and control problems. 
Write: 


The a qT 


\W-HAYDON | 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manufacture of Electrical Timing Devices 
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On thousands of applications in every field of manufacture, stepless 
variable speed operation assures exactly the right speed for every 
operation ... for every operator ... and for each change in the 
consistency or shape of the material being processed. Such variable 
speed operation pays off in higher rates of production, a more 
uniform better quality product and more efficient performance of 
your equipment and your operators. 

Master Speedrangers provide this infinitely variable speed in a 
rote oLoloa Mol Multi] Ma outlook Mh eda eel Thay 
and stamina has been proven with millions of hours of service all over 
the world. And nowhere else will you find units that are so flexible, 
so easily adaptable and in such a wide range of sizes. 

For example, look at the ring grinders shown below. The Speed- 
ranger, o:: the drive unit incorporates an electric brake, an electric 
motor. = variable speed unit and a gear reduction . . . all standard 
Master units that ecsily combine into one compact, integral power 
package. This provides exuctly the right speed, the right features, in 


CV mbm el sel mel: Le tee el ca 


Probably you will not need this same combination of teutures. 
However, the next time you need a drive for material processing, 
handI'ng, and conveying equipment; mixers and agitators; welding- 
positioners; machine tool drives: testing and calibrating equipment 
Re le 
Speedrangers can do for you. Write for Data 7525, the new twenty- 
four page booklet cn Speedrangers. 


THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 






SPEEDRANGERS 


these six 


Westinghouse Selenium Cells 


give you hundreds 


Cell diameters range from 43%” to 1’’. 


By combining these six Westinghouse Selenium Cells in various 
circuit connections and in series or parallel combinations, more than 
300 standard stock ratings become available ... more than enough 
to meet most requirements. 

To assist in solving your special rectification problems, however, 
Westinghouse engineers, with a background of more than twenty years 
in the development of metallic type rectifiers, are at your service. 

Westinghouse Selenium Cells are produced by an exclusive process 
developed after more than nine years of continued research. The result 
is a high quality unit comparable in quality to Westinghouse Rectox 
Rectifiers. 

For complete facts about Westinghouse Selenium Rectifiers consult 
your nearest Westinghouse representative. Or write to Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. J-21380 


es 1 OUuUSC WRITE FOR your copy of this table 
PLANTS IN 25 CITIES . . OFFICES EVERYWHERE showing ratings of Selenium rectifiers it 
seven different connections. Write to 


*  . Westinghouse Eleotric Corporation, P.O 
Cliftiola Box 868, Pittsburgh 30, Pa. 





